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(57) Abstract: A compound represented by the 
formula (1) (wherein the symbols are the same as 
defined in ihe description), a salt thereof, and a 
prodrug thereof. They unexpectedly have excellent 
CJPR40 receptor agonistic activity and are excellent 
in properties required of medicines, such as stability. 
They can be a medicine which is safe and useful as a 
preventive/ therapeutic agent for pathological states or 
diseases in which a GPR40 receptor participates, such 
as diabetes. 
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Gm^W^M^i^ (G Protein-coupled Rec 
eptor; GPCR) Olof&5GPR4 0 <D []) y V^MH^Xh 9 , 

i^^T*5!) (•t^^-Y- (Nature), 20 0 3^ 4 2 2|, 173 
-17 61) , GPR4 0 7 htt-T V y^m^m\,s GPR4 07 

y*=r-* y* v yfimzmw^, ~tib<DT=t~x h&£VtTy?dr=. 

v^^r-m) texommmt Lttitfes m^mmo 2/057783 

f!l^fi\ Bi«0 3/0 7 2 1 0 2f/N'y7l/^ Mctt, 5£ ; 




R5 



(R3, R4:Hf ;R9, R l 0 : H, (C,-Cj 7^;K (C, 
-C 4 ) 7/^*^ ; Q : CH 2 ; W : (CH 2 ) r N (R 2 0) (CH 2 ) k 

(r s k:0;R20:H, C 1 -C 3 7yU^f/^) ^ ; X : C m H 2m (m : 0 N 
Is 2) m ; A : %jV7$**sjv, %jVifs*yr% K£ ; Y N Z : N, S, O ; R 
5: (C,-C t ) 7/W;R6; (C,-C 4 ) 7M/l4;R7, R8 : 

(C,-C 6 ) 7^/W«;T 1 :N % O] X*mt>Zft% P P A Rfc9lt«?R|;P % 
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l^kMHO 2/0 2 6 7 3 2^°y7 Vy hfcl± s 5£ : 

R3 



C 3 A .xl X J 



R6 Tt= 



<? 8 >V^ A 

%/ 

h5 



7 R4 



[R 3, R 4 : ;R30, R40 :H;R9 : C C 3 7 ' )V*? jV ; R 1 
0 : H, C x -CsT;V*;v ■ Q : O, CH 2 ; W: N (R 2 1) (R 2 1 : Cj 
-C 2 T^dr^) ; X : C\ CH 2 C, CCH 2 ; A : #/l^>i^K 
5 K ; Y N Z : N, S, 0;R5 : (C r C 6 ) 7/l"¥/l^ : R 6 : (C^-C 
4 ) T)V*;vm ;R7, R8 : (C 1 -C 4 ) T)V*;vm ; T, : N, CH) "C* 
*?£*l5P PARferW^\ i/yKP-AX, 2M^«^if©^K-^ 

^WfFttJIB^lif^ 002/000220 3 ^^W^ ^ : 
HOOC-C-0-^^-NHCH 2 -^^-CH 2 -NH— (~)~0 COOH 

Lt>Lt£&b^ r^b^(7)||m^M^^GPR4 0§:^^|gi^f5^^ 

(GPR4 07^=7 M}J:t>'GPR4 07y^^^ hi: LT^/Bft-fb 
KoV^^^T&k-f, GPR4 0g'tMi®^^ft5{^ 
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©GPR4 0ft#»nsm««:a««Oi^RF. fttXi LTjfiWotflft 
5 [1] 5£ (1) : 



10 aBttmftaftT^TfcJ^at (fit, ttatt^r^-zujisfctt**?.^^ 
V«^^fcttiioH» i ^v>L 3i©^K^f^ (f£t, — N = N — 

15 gfc N 

^ '^^VRf, C l _ e T/^^^S*fcttili|fe■$^^TV^Tt>«tV^b: Kn^^S 
R 7 (±R la i:^LT4~8Mm§r^i-5) £ N 




o 
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(2, 4, 6- h !) ^ f y ^;k/t=;v) 7 ^ / ] 7x=^] yn VifSfk*?-*, 

C2] : 




X*J«t^RMi±l3 [1] fc^#«4r s Yf±0£fcf*CR 6 R 7 (R 6 *5 
J:t>*R 7 «IH-^fc{iM^oT, *ft**l**JSH^ Ap^ygf, Cl _ 8 7/P 
^SSfcttg&^ftT^Tfc J^fc Had^g&pjrftf^ R 7 «t X B&f 5 
^^^3£^^LT4~8Hai«r^-r5) ^1" 0 ] -C*>5 % -ffc;^ (i) o 

[3] WtiK C 1 _ 6 T/V3^^S-eBm$^TVNT%«tVNC 1 _ 6 T/^W^£l? 
fc5, ±13 [2] !B*©ffc£fe (1) 0 

[4] ft^/fe (1) 07*BK7S'^ 

[5] R 5 ^ N t Kn*^att?*>3, (l) „ 

-f^KP;Hfcl4i?tKp^/y^$,5, -ffc^fe (i) o 
(l) 0 

[8] ; -o- ; -CH = N- ; %1tteC ,.,7^1, C y _, 

Tfc«tV\ -CH r> ~CH 2 CH 2 - -CH 2 0- -NH-CH 2 - - 
CH 2 -NH-t)L<(i-CH 2 -NH-CH 2 -ffc§, -fb^fl* (1) 0 
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[9] R 2 t>K it&to (1) o 

[1 0] [6-({[4'-(2-^ h**s)-2 , ,6 , -*J*'?A'}*7*-A~3-y(A,'] 

3-{4-[({4'-[2-(^f-;^^^-/p)^ hdr^]- 2 ',6'-v ; ^^/Hf7cc = /W3- 

. 3- {4- [ ( {2' , 6' * - [3- (2-^-dp y t° O. JJ ^ y- W /^/p^if. ^] tf 

7i=;V-3-' f ;>} y r 5 J ]-2-7/U^"P 17 ;c~,u} 7°p a^I ; 
3-{2-7/W^n-4-[({4'-[(4-l: Ka 1-^* V Kr h 7 fc Kp-2H-^ 
^■^yy-A-yf/U) y h^^]-2* , 6' - <7^ f ;ut'7 i-;i^-3-^ /V} ^ f 7 ^ 
10 /]7x=/V}7 P t3/'«yi; 

3-{4-[({4'-[(l, Kff7t h*v-2H-<?-jr\?7 /U)**!/]- 

2\ 6' -v^ <f-fr\* 7 M / 7^]-2-7/^p7x^H7p 

3- [4- ({[4' -(2-^ bdpv-c mrV)-2',3',5',6'-f h7^f /Hf7x=/P-3- 

15 ^f;i']^fM7?y)-2-7^tP7x=^]7 , P^yi ; 

3-{4-[(4-{4-[2-(^?vl^/l^=^)^ hdF->]-2, 6-^^^/1/7 3i = /H -2,3- 
v>fc KP-lH--<^7*^-W/i,)r ^]-2-7^n7s=;V}7B^y» ; 
3-[2-7/^P-4-({4-[((3-p<^/V^^/V) {4-[4-( hV7/^U *^)V)7^=. 
/I'M, 3-f7y-;k-2^ /H7?;)^ ^/H ^S^} 7^ 7)7x =/H 7° P 
20 ym ; 

3- [4- ( {4- [ (3, 5- v> 7 * ^/WIH- 1" 7 /-^-l-^ /k) p< tvU] -3->f y 7° P # * 

V< ^ ^/H 7 ^7 )-2, 6-^7;^ p 7 x=;l/] 7p ^Vt ; 

3-{2-7y^P-4-[({4'-[(4-t KPdr^-1, 1 fc Kp-2H-^ 

;j-tf?V-4-<*)* hdr^]-2',6,6'-h y ^;Hf7x=;H-^W^f/V)7 
25 ^/]7x-;^7PA , y|g; 

*fc»4-tO*-C*)5 % fl^Jfe (1) 0 
[1 1] i£ (1 * ) : 
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Ar' fig&£;h/r^Tfc.fc^l!&:fcg£, 

Y(±o*fcfiCR 6 R 7 (R 6 *5J;^R 7 (i|ll-^fc(iM^oT, ^ft-eftzkm 
R 7 fiR la <b^tT4~8M^^7T^i-6) 

R 3 *j J; 0? R 4 fi m - * it ft J* * o T , * ti-e tiTkSf K * * fc tt /> p y ^ JH & > 
R 5 d:gi&£tiWCt>J;^fc K p fc ftgfc $ ftTV^T t> J: V>T ^ / £ 

[12] SP^«3tS; : 
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[5fctK x^J:rjtR 1 (i±ia [11] tmMm^:, Yteo$7tteCR 6 R 7 (R 6 

«^f L ^*tll^tT4~8j|««r^fifc't-5) &*H\ ] "CfcS, ±IE [1 1] 
[13] W^ s C ^ _ 6 T/^3^^STtt^$tl-CV^Tt i J;v^c 1 _ 6 T/^^u>'S 

T»fc5, ±ia [12] aa*©w yftimmm, 

[14] fc^fe (1 * ) SfcttWP K7ymtLt)fe5GPR4 0^ 
10 [1 5] SR^«JtS: : 




IRtp, #IB-§-tt±IB [12] irlSljgtS&fc^*-. ] T?*>3±«B [14] IB^OG 
PR 4 oMfrtHflgllttffl. 

[16] W^ s C 1 _ 6 T/l^=<^^S-e*^$^TV^Tt><tV^C 1 _ 6 T/W^W^S 
15 -e«>« N ±IB [1 5] IB«©GPR4 0S*<WM6W«S3« o 

[l 7] ft-fr* (i)'4fctt*©^o K7 y^mu/j:6EI„ 

[is] isr*©^© ■ fsmm-zhz, ±ib [i 7] m^<Dmm 0 

[19] GPR4 0g«ft«|BlWjp»|OjKJg©yS:«)© % ft^fe (1' ) 

20 [20] jyxy y$mfemm(oMm<Dtz!to<D, '#&m a* ) 

[2 1] M©f8S-MI©Iiofcfc©, fb^fe/ (l) Jfciitc^K 
[2 2] HtJL»*fc»UT, (1' ) &±ti*:<D7T2 F 7 y ? <Dm$)Mi& 

7 



WO 2005/087710 PCT/JP2005/004872 

[23] m%mmzttLx s cr ) ^tat^o?** Kyj/^t^M 

[2 4] »i?LKit/^^tT, {b-a-fe (1) 1ztzte*:<D7x2 Fy^^fM^ 

#P^[D#f© rc,_ a 7M^ij i: LTfis ©fcVMR 5 , fljfctf* 

/p^-;k ^y/p^/v, 2~/f y-i-^f;K 4-^yfy- 



8 
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10 tf^v^K 7i^f/K ^A*. 1 — tyf^^^> 2-t7f 

/V^^vK 2, 2-^7^=/^^> 3 -y^^-^n tVK 4 - 7 au^As? 
j. jVs 5 -7 I -;^yf;^ 2 - tf? 31 ^ <J /M fvK 3-lf7i-y/V^f 

^h**>, /nl^, <f y/n^^r^ 7bt^> ^y^b^^ 
25 ^.yf-Attti/y *97'A'**V > s^/vir*^, 7 t i/A'**i/t£l£tfi&tf 

^mmm^o rc 1 _ 6 T/v^^v'-c 1 _ 6 T/v^^v£j *lt^ 

©fcV»lfi!K 0"Jx.f£^ b^v\ ^ h^v^h^v\ ^h^rix^ b^^> 

9 
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10 ^mmm^(o rc 7 _ 18 7 7/v*/M-*s<'£j i trii, HMciWOofcv^iRtu 

0ij £ tf ^ y V 5 / u * ^ , 7 a * ^ / W * * V ft if # ti 5 o 

fi^/vf-*, T'BWt, ^y^pW^ :7fvi^;*- N 

10 
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3«a:) m^SSs ff*t<tt (i) 5ft^Ll 4ft (#*U<f±5fcV>Ll 0 
=^ : 2-^=/K S-^awiO N (#| : 2-7D/K 3-7!) 

)v) % t° y (#j : 2 - t e y s>/K 3 - 1° y vvk 4 - 1° y , y y 

>\> (M: 2-f7yj];K 4-f7/U/K 5-^-Ti/y/u) s ^if-yy/W 
: 2-^iJ-yjJ/K 4-;J-3Mf-3/J7/K 5 -^3riJ-y y /U) % =^ y y /V 
(i: 2-^/J);K !);K 4-^yjJ/K 5-*yj)/K 8-^/y 

/W > -fy=¥yy^ ($] : l-^y^yy/K 3 ->r y^y jj^k 4 — fy^y 
y/K 5 — ry^yy^) , e^^=/K (M: 2-t°y $<y=/u N 

4-t°y^^^;U) N t°P y/l/ (^1J : 1 - t°P y/K 2-fc°ny/K 3-t°ny 

jj/iO s e^yy/w (#j : 3-tr?yj;/K 4-t°7yy/u) 

W: 3-fyf7yy/K 4--fy^ryy/K 5-^yf7/y^) , -ry 
^ff-yy/w (M : 3 — ry ^-y-yy/K 4 ydr-y-y y/K 5-^y^-y-yy 
^) > jyh*v;i> (m : i--f^Ky/K 2-y^Ky^, 3-^f^Ky/W % 
2-^yy^ryy/K 2-^yy^-^-y-yy^ ^y^r * ^yy/w w. 1 
— s^y-/ ^^yy^K 2 — ^y-r^yy/u) % ^yy [b] 

m : 2-^^y [b] ^j:=/K 3-^yy [b] s ^yy [b] 

11 
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77^A- (#J : [b] yy^;V s Z-^sV [b] 7 7=^) ft if© 

0ilx.fi tTo JJ ^=A- (00 : 1 - t°o y 2 - t°n y v^K 3 - b?u y v> 

=ao s a-^uvu v^a- .(w : > ^^yy^ 

5 : 1 ->f 5 ¥V V 2 --f 5 9V V ~JV S 4 -J % ?V* V % t°-< 

y A> (M : 1 - U v^=/K 2 - t?^ y 3 - t°^< y v^K 4 - 

t^yv^AO N f^^-A- (fil : l-t'^y^/K 2-fcVS7v^A0 x 

^■/v^y^/k (#1 2 y 3-^/w*y.^;K 4 -^a^ y ~ao , 
^^/w* y (m : 2-^^/w^y^/K 3-f-^-^/v^y =/k 4-^ 

10 ^A'^y—A') „ fh7t KPt°7^.WJ; 2-rh7t Fnf7^/K 3 
-T f 7 t Kp fcf7=/K 4 h7t Kp n ^-dr-fe^^/V (#J : 2 

pp^y-i->f;K 2-.^-*ybrn y ^y- 3 ->f/K 2-^yt'pyv ! y 

15 AO , ^t^yfpy^ : 2, 5 -^^y y *Jy- i ->f/K 2, 
5 t*o y v 5 ^- 3 -^AO N T^tKoftk^^ (#J : 2 -T" 
|>7tKP^t'7^K 3-7b7tFPftt°7^K 4-rh7t Knf 
^-tfy^U) N l, l-m^K7f7tKPftt'7^ (#9:1, 1-v? 
t^VKTh7tKDft^7y-2-^/K 1, l-^^Kfh^tKP 

20 =$-*}?7"y- 3 -^f/K 1, l-^^K7h7t KPftlf7y-4-'f 
AO x ^kKp^y^/77^ (M : 2, 3-^tKp-i-^y/7 7y-4 
2, 3-^kFP-l-^y/77y-5--{/K 2, 3-$?fcKn- 
1-^/77^-6-^/^ 2, 3 -S?fc Kp - 1 -^77y- 7 ->f 
A) > J?tKP*;S ^A' (#| : 1 , 2 - v 5 1: K n ^ / y y- i -xf % x h 

25 7 t Kp y =/W (fij : l , 2, 3 , 4 -7 K? t Kp * J V V- 1 -^A-) , 
l-ttfVT h7t KPftf7^ (#1 : 1-^-df-i/Kr h 7 t KPftt 5 
yy-2 — fA^ l-t^yK7f7k KPftf7y-3 — f;K l-^-^f^ 
Fff7t Fpftf7y-4-^;H ^if<Z)^«»^S^^^^ { f fctv 

12 
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#w>hii§*© rc-er^w^^^/Hj tint fiN^f^©^© 

£l£ffllff'fi0 r^^TvWfc^ftTV^k cfcV^/Wtf^rv'/kXj iritis #t 
^ h3^#/M?~/K ;x h^#/Vtf^/K yptf^v'^/l'^/K tert-^ h 
15 fl^tf-^) * C 7 . 16 r7/V^t^i^-*/^^H (00:^^** 
^j&PPgif O r^ayWb$tl/TV^T%<tV>C a _ 6 T7l^=ar/VSj t LTfi, '# 
V^±|a rd-.T^/VSj 35S*rf&*LS. #Jx.tf> *?vK *?VK -7°CltVK 

/s#*rf fefta. 0J*.f^ ^/i-7^/> ^/v7$>\ ^w?a ^ 

13 
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TssmmmtrhtL*,, mz.u, 7x^75/, ^^/ktsa i-i-y 

^t^ 1 © rN-C 1 . 6 7M;W~N-C 6 _ 14 7J)-;l/-7^Ij H 
#9181**© rN-C 1 _ 6 7/^-N-C 7 _ 16 77/^;l'-75 s mi t 

T7^=¥/u£j x*mwi$titiTK;mtfmft>tiz> 0 mutts n-^^-n- 

*Wmm*<D TN - C ! _ 6 7 -MP-*- N -C,. 6 7 7V*;V- 7 => 

7/^/l^-^/k#n;i/i (#| : 7ir?vK 4 y^/^/K 'fV^^ /-C^) 

*mmt*<o ^ j -ztcizv- c 6 _ 14 r » -;i<-*ju^s( jug} tLx 
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t°y v'/^/W^^-^/k 3 - t° ]} 4 - If y v>/k;*7 yW^>f /v, 

^y-lfcfiv i -c 6 . M 7!J^-7^77^;Hj it 

^^/UX/U7 7 1 -t7f/V7;l/77 ; t^/K 2-'t7f;W;P7 7* 

t>=fcv^ 2 _ 6 7/i^r=/v»j , ^|ltj|$J^TV^"Ct«tv^c 8 _ 6 T/^^/^KJ s 
(D Anyygf ; 

(2) fc Kn^rS/S ; 

(3) 7^S; 

15 
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(4) = hPS; 

(5) W/X; 

(6) An^y||^ tKo^l, 7^y£, ^fnl^ v'Tyl, ^p^V 

5 y£, c 6 . 14 ru-/H, *;-*tcni?-c 6 - 14 TV-/u-Ts.ym, c 3 

C i_ 6 T^^/^^S, C 1 _ 6 T/V^rJV^jVy 4 ^/H^ C ^ 7/1^1- 

10 -£fcte^-C 6 _ 14 7y ww-tf/w^-f/i^ x;i/7 7*^^ ^ey-t 
fc fi v» - C a _ 6 7 /v- - * ^ y r * ^ m *5 <fc rj^ y - £ f c v 5 - C 6 _ j 4 7 

t>iv^»^s (»£L<te7y/K ti^K ^~/k t'7yy/K fry 
y/K ^t^y/K -Yy^f-yy/K ^yf7/!);K t^t^^/K 
15 y~/K ^^/i^y^/K t°py^^/K t^yt o o^^;K s^j-^ytrn 

y-y^/i^ rF7t KDt°7^K 7h7t Fnftt s 7-/K 1, 1 
yKf h7k Koft^^^K l-t^yKrf7t Fnftt°7^) ; 

(7) ^y-lfcli^-C^BTW-TUS; 

(8) ^y-£fcft^-C 6 _ 14 Ty ~;u-T:> y S ; 
20 (9) ^y-3cfcfi^-C 7 _ 16 Ty/l^/i<'- 7 5: /S ; 

(10) N-C^eTW-N-Ce-HTywl'-T^I ; 

(11) N-Cj.eT^-N-C^iaT^/^-T^I ; 

(12) C 3 _ 8 ^i7 P7;^;H ; 

(13) Wk^^bTV^T'b J^C^eT/V^v'S ; 

25 (14) C^^/^^i^T-fim^WT^cU^C^^/l^/U^S ; 

(15) C l _ 6 T;v^^-^^m.^nx^Xh^C 1 - 6 Tjv^-jV7,;vy 4=.;v 

(16) C j-eT^^drv/g^g^^^xV^T^ctV^C x _ 6 7^=^^^^^=^ 
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(17) ^xTMkZtix^xt .fcv^/v^^/i'S ; 

(18) /um ; 

(19) f- ^/W^^S ; 

(20) *S-Ht£t±i?-C l - t T/l"*A'-#A"* i e'(A'& ; 

(21) ^/-^rcfi^-Ce.^TJJ-^-^/w^^^/vs ; 

(22) ^/-3:fc{i^-5frv^7M1tlf^-#/w^^g ; 

(23) *;^^>^/^gX'e^^nTV^T'b J:v^c 1 _ 6 7'/^d^/^-*/^7)?^7^T? 

/I ($! : T±^AsT S: 7 , 7°p fc°^--/kT 5 / ) ;. 

(24) AP^>g^ t Kndrv-S, ^hni, ^7 71, 

-t-fcltV-C 6 - 14 T V /u^s *;l>7 /^S, ^e/-^ 

(25) t.Kn^l, 7 5 y S\ - hnl, ^7 71, /nd^ 
Wfc£;h/0^& J^C ^T^/^ ^ y - $ fc ft C j _ 6 TVl^/U- 7 

c 6 . 14 7!)-/H, ^y-^fcfi^-Ce.^Ty-^-T^ c 

3 _ 8 y^o7/^;H, C I . 6 7;i/^i/l, C 1 _ 6 7;^ ; )f^-c 1 . 6 7;k3 
fc tt v 5 - C ! _ 6 Tsu*,u- x;\,7 T^Jjvmis ctt/^y - tfcliv 5 -C 6 _ H 7 
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(26) /Mi^yR^ tKo^ 7 ~bnS> ^/i, /mj^ 

5 ^/S> C,. 14 7!)^i, */-tfc^-C 6 _ 14 7>J^-7^S, C 
3 . 8 V^7^« C x - t Tfr**i/3k, C 1 . 6 7/V3^-C 1 . 6 7^ 
^ixg, 0,-6 7/^/^^1^ d-^/l^/^^^-/^ C 1 . 6 7/^ 

10 -^fc(J>?-C 6 _ 1 47!)-/l'-*/^'(^ 7/1/7 7*^/^ 

fctti?-c 1 _,7;v^-^77^^Sfei^ iE >'-*fcf i ^-c,-i47 

(27) ^^7 7*^/^1 ; 

15 (28) * ; - Ifctti^-C 1 _,7^-^/V77 i t'f A'S ; 

(29) * / -tfctev 5 - C 6 _, 4 T y ->v- *>vy r *4 /um ; 

(30) ADy« tKo^S> 75/S, = FpS, ^7/1, />p^ 

20 3 .,V^7/l'« C. 1 . 6 7/^ d rVi, 0,^7^3^^-0,-67/^ 
3^g N 0,-67/^/^^1, C,_ 6 7/W=ar/W^^7^^/WS, C,_ 8 7/^ 

^^/w^-r^g, ^y-*fc(4v ? -c 1 _ 6 7^^/^-^/w^-r/^s > 

25 fcte^-c ,- 6 7^-^^7 7 ; e^/HfcJ;ti ! *^-^^li^- c 6-i47 

t> J^C 7 _, 6 77/V ;3 E-/^^v'I ; 

(31) C ,_ 6 7^^/V^^*:-^ d r > >S ; 

(32) HJ-C,. 6 7/l'^-^y/^'7l; 
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(33) -$HXV&tm-*J\'tf-;l'm (ft: tf^U^ 

(34) N - C ! . fl 7/i/^;> - N - C i . 6 7;v^;i/ - * ^^=;V7 5 / 1 ; 

(35) ty-Sfctt^-Ct-jT^v*^*/! ^ 

rc 1 _ B r^/i'Sj > rc a _ 6 r^^/v£j > rp 2 _ 6 T/v^=/i-Sj , 

rc 1 _ 10 7*^='¥VS (C a _ 6 7^3drVS^tf) J > rd.JM;^ 

20 (1) ^P^ylf ; 

(2) t Kndri/S ; 

(3) 7>;yS; 

(4) -FpS; 
(5) 

25 (6) gft§ftTl>Tfc±V>C 1 _ fl 7/^/l'g ; 

(7) ff&£;ftT^T 1 bcfc^C 2 _ 6 7Vt'<7-=/l-g ; 

(8) R&$ftTV^t>£V>C 2 _a7/l'*=/l'2£ ; 

(9) /M3y:/fH\ t Kndfi/S, = fnS, ^p^y 
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8 

5 ^#/w^^/v£, *y-&fcft^-C 1 _ 6 7/i'*^-#/w^4/i'S> *y 
t± s> - c j _ e T *;i> - * jvy r * ^ /Us ** ± y - * ft f* ^ - c 6 _ x 4 T 

10 (10) ^a^>'J® J F> fc Fo^VS, r$;i, *sT/m, 

,. 8 ^P7M/H, C,.,7/I'3*^ C,_ 6 7;l'3 :3 E-V-C 1 _ 6 7/^ 
if$/S, C 1 _ 6 7VI'*A'^-£n C!.^;^;^/^^^!, C 1 . 6 7/^ 

f-^-*/w^*>r^36 % * / - *ftti^-c ,-,7/1/^-*^*^ A'S, ^y 

fcflv ; -C 1 _ 6 7^^/l'-^/^7 7^^^S*5cfc^y - *fcr±^-c e _ 14 r 
20 t> ±V^C 6 _ u 7P-^t4rVS ; 

(id /MJ^yKf, tKn^vi, 7^;/i, v'rySs 
>/S, c 6 _ 14 7y-/us, *;-tft^-c 6 . 14 7!J^v-75;S> c 

,.,V^P7^/H, C 1 . 6 7/^^rv'I, C 1 . 8 7/^^^-C 1 _ 6 7/^ 
25 ^i/i, c 1 _ 6 7;^WS. C 1 . 6 7^;^/V7^^S, c 1 _ e 7/^ 

f^tf/w^^f/i^ *y-*fcf*i*-c 1 _ 6 7/v*/i'-;&/w^e>f/i'^ ^y 
-^7 v cf*v ? -C 6 _ 14 7y-/i— ^^7 7*^^8, ^y-£ 

7tft^-C 1 I 6 7/^=¥^-^^77* i t-f/^S*5j;t>*^y-t^fi^-C 6 _ 14 T 
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(12) ^uf^m^s tKp^l, 7^;;i, ^hng, Apy 
fete v 5 - c ! _ 6 7>v*;v- * jvy 7 *4 /um& J: / - 1. tz fi$?- c B _ , 4 T 

i>£^mm& (&&L<n-7V /k t°yvvK t'^yy/K fry 

p/k ^-y-yy/K -ry^f-y*y/K ^fyf7/y/K ;>i-dr-i?*~/K 

v , Fff7tKnf^t'7^K W->K7f7t Kpftf7^) ; 

(13) ^/-^fcte^-C^eT^/k-TS /S ; 

(H) ^y-^fcfiv'-Ce-^Ty-^-T^ ym 

(15) */-3;7m^-C 7 _ 16 77/l^/l'-T3: y£ ; 

(16) N-C^eT/UJc/U-N-Ce-^TV-fr-T^ym ; 

(17) N-C 1 _ 6 T/V*^-N-C 7 _ 16 T7/l'3r/l'-7$ ; 

(18) C 3 . 8 ^P7/^;H ; 

(19) ff&£;ftT^Tk<£V^ 1 _ 6 7A'=iar^g ; 

(20) C^eT/l^^g^g^frxv^kctV^ x _ a T/l^/Uf-^S ; 

(21) C 1 _ 6 T/^=ld f ^-efi^^i^T^^T'^ ) J;v^c 1 _ 6 T/vdr/^^/^7^zl/^ 

(22) C 1 _ 6 T/is^*i'mx*m&£frX^Xh£.^C 1 _ 6 T;l'*;l'X;Uti-^j\s 
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(23) ^*7VWb£ftT^Tt> J;V^M?*$//HS ; 

(24) ^/W^^/l^S ; 

(25) n-jJWej/um ; 

(26) ^/-^fcfi^-C^gT^dr/V-^/W^^E-f /US ; 
5 (27) */-£fc^-C 6 _ 14 7y-^-#/W^^S ; 

(28) ^y-^tzit^-5ts:^L7M.w.mm-^^^4^m 

(29) ^^77*^^1 ; 

(30) *S -•&tz\*\?-C l - fi T/\'*Jl'-*jV7 7 *:4 ;vm ; 

(31) *y-*fc(i^-C 6 _ 14 T!J-/W-^/W^T^-f^£ ; 
0 (32) C 1 _ 6 T/U*sUX;Ufc^/Usi'3ci/m ; 

(33) h y - C , _ 6 T/l'^/l'- v/ y ; 

(34) /V-ft—jV^ (#J : t°oJJ if^i)^ 

(35) A P ^yn^ tKn^S, 7^/1, =ho£, Any 
5 W^ti/t^Tt^^c^r^^ -%.1t\t*J-c a _ 6 7/i^/v-7 

3- 8 V^n7/^;H, C,.^;^^^ C 1 _ 6 7'^3=¥>'- c ,_ 6 T^=< 
0,^7;^;^^ c 1 . 8 7/^/^;k7 ^ c^^/^ 

^XXjVs^j jvm, ^ /-t.tz.feV'-c l _ 6 T;v*/v-liji'/^4 sum, 

(36) C^sT/Vicfr-.jjjisiS^/VT ^ ;s (M : 7-fefvt-7^ A 
vur^y) ; 

t <fcv\ 
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, rc 6 _ 14 ry-/^^^-Sj *5<tu< rc 7 _ 16 7 7/^ftSj 

(1) g&^ftTV^ti^Cj.gT/t^^g ; 

(2) tt&£ftTl^T%=kV>C 2 _ 6 7Vl-7-=/P£ ; 

10 (3) g&£;ftTV^T 1 b<fcV^ 2 _ 6 /'/l' d r=/l'-£ • 

(4) W&£tlT^Xh£\f^C 3 ^ 8 i<'? uT/U*;um ; 

(5) B&£*lTV^t> J^C 6 _ 14 7y-/l^ ; 

(6) S&StlTV'Tfc «fcV>C 1 _ e 7Vl'=i*$'g ; 

(7) ff&^ftT^Tk J^T^g ; 

15 (8) B*£ftTV^>J:lMi*8US (ff*U<ll7y^ fc°y^/K ^=;K 

t^^yy/K fjyp/K a^MJ-yy/io ; 

(9) 37 7-^/1^ ; 

(10) ^E-y-^fcfi^-Cj-eT^^/W-^/W^T-^^/Vg ; 

(11) *y-*tcfty-C 0 _ 14 TV-/l'-X/U'7 7 *:s(s\,& ; 

75;S-?ife5f^ -ft l**^3£*JB|C*4:£t>|z: % 

t LXfc&m*&.WJ>%< t h l Sfefc»*JB(^ Mil 
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19s Jt:-COR 8 , -CO-OR\ -S0 2 R\ -SOR\ -PO (OR 
8 ) (OR 9 ) N -CO-NR 8 -R 9 «j3«trj?c S-NR 8a R 9a [5^ R 8 joJ; 
tfR 9 te, l^-|fc|ij|ftot, ^rtl^tlTk^Jl^ Wft£*ix^xfc«fcv>&<ft 
*****:tt«*$*iTV^'bJ:V^*JI***L N R 8a fc J;t>*R 9a tt N |SJ- 
*fcttA*-o-T, -tft-en**!!^ B&i*;ftXv^xfc«fcl^^bJc£g$fcti:g 
I*£JXX^X& iV^*J|JiSr*1-^ R 8a *5<tt/R ea (i, 

te£Z?g.^ffi?frt>mt£tlZ 1 fc^^L 2$(D^T nm^-frl^ft LX^X h 5 

■fpjj^ ^yyy^ f7/^^ t^y^y, 

l&V^L 3fi©^py^^"T?g*'$^XV>X 1 b«tVNC 1 _ 6 7/W^-*^ = 

(M : TirfvK ^y^^/f/K ^y^y^y^;H ; 
l4V>L3fi©/>n ^ ygf $ X V ^ X 1 f)«tV^Cj_gl7' /I/ 3 -^r — ^(7 /I' /J> 

(01: * h^tf/M^/K ^ h=¥^y7/v^=yK ^n^^r^^^K 
tert-^hdf-5/*/U^=/l/) ; 
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10 a^f- ;V3-^i/%;\,T£=.,\s) ; 

^y -^fc^-C^gT^/l^W^^g ; 
^y -$.tcl*V- C 6 . 14 T V — ; 

C 7 . 16 77/^V-*/k/^^/I/S (#ij : ^i/^/l^/W^^yV) ; 
25 &£Wffb*l5 0 

J^Tfcs (1) teZxtTX; (1* ) *^#I2^<z>£a^ov^#idH-;5 0 

^W£>ft5 0 fcfl^fcx 7cc=yK i-7f-/K f-7/y;K fc'yj/y/K 
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fiU Ar-e^$^l5#^£{i4-fxy^=^ST»?feV\ 
5 Ar^WAr' tVT^SMtt, g&WtefSg^g&S^ M^tfl 

rg&^ftTV^Tt) J^C 3 _ 8 $^ n7/^;Hj LT^J^L 

10 tt&gte, m% L< 

wi^^g&^b^fms l &^L3{S<Dg&gT?g&£«aT^T*>J;^c 
(3) C 7 _ 16 7-7/l^/M-3rV£ ; 

TV>TtictV>C 1 _ 6 7'^3^^S ; (b) C 3 _ 8 n T/W^^S ; (c)#/l^^y 

b< f±*/M*y / t);VTfs^;V) ; (f) d^T/^/W 
K; (g)C 1 _ 6 7'/^dr/V'^7V^^/US ; (h) t Kp=¥v^ C,. e 7^vS, C 
x-ar/Ua^aEfc^featftbS 1 ^VNL3fi^g^S-eg^$^TV^Tt> «fc 

V^ttXHX (0*L<«:7y/K fy^K ?^=/K fyyy/K ^-T^y/K 

25 ^-^f-yy/K -fy^f-yy/K -fy^r^y/K tf*-fc*=>K */^y=/K 

;^-N-c 1 . 6 7;>^-*^=/v-7? ; -*fcf±i*- c , 
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(5) t Kndr^g ; 

(6) C 1 _ 6 7/1'^/W*/t'#:=/M-3-^S ; 

5 (7) h y -C a _ a T/U^-^y^^^ ; 

10 §/) ; 

(9) C 1 _ 6 T;V3^r^S-Cg|fe$nTV>Tt> J;VNC 1 _ 6 T^^/V^/V'^=yuS ; 

( 10) 1 fr V n L 3 m <0 C , _ 6 T /V * -?g& $ n T V > X t> <fc V ^ C 6 _ , 4 T V -JV 

^mm^itT^mt utu, e~i 4o»#»usifl;**^^rf e>n 

Jtw-^ftitrasuiiR-f^feaffns i &i^L4fi©^pjB!c^£-t£p5&^L7 
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'^T^wK M)7)/-/K 7h7^/K ^;!)y, ^ty])y N =¥/^f-y 
-b] t^v 5 ^, lH-t'Po^y^y, 1H--T V i?y s lH--(% 

tiz> 0 z.tip>mm*.0kfc*mtt. ^ynymtm&Lx^xh£<, ^y^ym 

v"^ P T )V)J y<D$j-Mt£ffl b LTIi x »3~10©^P7/^y, flx. 
f^^^pyp^ 8 ^, 9 s#xi"f9y^ ^y^P^y^^, -iy^P^^f-^, v^p-^ 
7°*y\ v^p^*^, [2. 2. 1] ^fjry^ \£*y?v [2. 2. 

2] *??y s tfi^P [3. 2. 1] Ifv-^P [3. 2. 2] >> 

y N fv^p [3. 3. i] y-^-y, tfi/^p [4. 2. i] y-^ tfv^p 

[4.. 3. 1] 7** ^ft ^tfS^lff feftSo 

0U*.fif2, 4-^^P^^^^ac^, 2, 4-^^P^^f-^oi> % 2, 5 

LTS, W*tft*ife5J5cv>L7||©iiiSia;*3!r#**#ait % 
l ft v<» L 2 fi©^^Sr^tp 6 J|§t -<yfyS* fcfi l fiofitt^M^ Sr^tp 

f^yv 5 ^, tv^s^ ^MDy, ^t^f yyy>;y, 
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**wv*sy, 4%yyyi?>, ^yyyy, f^tKn 

U&u ^Sttexl^t: Rp*/ y yit'*^) -e&3 0 -<y 

(2) C r . 16 7 7^W^S ; 

(3) c 3 _ 8 ^^ ^7'/^d^/^S-e«^$i^TV^Tt j:V^c 1 _ 6 Ty^^^^S ; 
(5)C 2 _ B T/^^S ; 
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VttlS^SfcttiflOW-?*^ l ftv> b 3 fl (-N = N-&|& 

<) r=fe^j fiAr £g|B t«r^^2ffi©E^or tVh*)> 

$u w\ ^js^teitjf^pm^ («x.tf, fitment a*^* 

r^«©JS-?»^ l^L3fl«^-t- J <£>JM£0iJ<t L-Tte, - (CH 
,) k - (k=l~3©jgfc) ;- (CH,) kll -0- (CH,) kl2 - (k 
1 l&ZTtk 1 2liiiLT0~2©I^ ^okll+kl2=l~2Wi 
10 mPLlfs ~OCH 2 - -CH 2 0-f) ; - (CHj) k21 -S (O) 

k23 - (CH 2 ) k22 ^ (k 2 l*5«fctfk 2 2 fi&ft LT 0 ~ 2 
k 2 1 + k 2 2 = 1~2©»C 0 k 2 3ttO~2©Sfc) ;- (CH 2 ) k31 - 
(NH) k32 - (CH,) k33 ~ (k 3 l*Sj:tfk 3 3 LT0~2©I 
SfU k 3 2 H 1 ~ 2 ©gfu ^ok31 + k32 + k33 = l~3 ; ft 

15 ^OtSfP^^J; ^(D-Uttcn-^m^^^h^m ($L -CH = CH-, 

-n=ch-, -cH=N-f) &mtfbti&. m±M*ffij$i-5$k%m : ?-&£ 

,-,r^^H (0*L<« N C^eT/^S, C 7 _ 16 7 7^^/W£/dJif) 

V«\ 0£ L< Mfe-fr^ ■ -o- ; -CH = N- ; C,. 6 7^^S, C 7 _! 

XhXW -CH 2 - -CH 2 CH 2 - N -CH 2 0-, -NH-CH,-, - 
CH,-NH-t L< fi-CH 2 -NH-CH 2 -; fc 
Wttflrfr** fc C , _ 6 T a * T'fiifc £ tit V n T t> «t V ^ C l _ 6 T ^ * u 
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\t*i-vy s ^uy, \-**?->v^vy^ -fn\fvy, i -^f-ju^f-uy s 
1-^ Waifvy, 2-s?-/uy>v ifuy^ 77-uy, ^<yf-yy s ^y 

YI*03;fcteCR 6 R 7 £r^1- 0 i^T\ R e *5 itfR 7 {i, |3|-*fc|4Jlfco 
tiVMi Ko^vSSr*"f*\ R 7 «R la <i:^tT4~8Mm^^-r-5o * 

I ■ 1 T I 
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1 - 6 T/^^S^fc«C 1 _ 6 r^3^v'S^i- 0 «;^T»t>x c a _ 6 
/US ; =• ^c^*ClljftSnTV^Tt>«^:V^c 6 _ l4 Ty-/^^/^^=/^S ; ^if^ 

lit KadF-5/ST?ife5 0 

(1) *fcfi-t©jfif±, 3-[4-[[3-(fh7tKnt'7y-2-f/^^ 
v / )^<>'v J 7^]-(2, 4, 6- h ^f;Kyfy^=;i/)7^]7 1 - / i / ]/ n t ° 

ffc£#j (i* ) « N ^l<iim (i) xhz> 0 
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tttfe$tlTV>Tt>«tV>C 1 _ 6 T/V^S (03;L<te, ^o-^WkSHTV^Tt 
iV^C 1 _ 6 7/^^v'S N C 6 _ a4 Ty-/U£ft^e>Stf*l5 1 ftV^3ft<D 

^ n ^> Jjf( ft if d> b S fcf tb 5 1 ft V ^ L 3 ffi <D g S t? g £ ft T V n X t> J; V > C 

10 feJ^C^eT/l'^v^ C 3 _ 8 ^uT^/^ft^^f;£;ft,5 lftV^ 
frbMltfoZ 1 ~3{@<DffimS£^ft^ftilrL,-CV^t> <fcl\ t7f 

/k fryy/K t'7^y/K -f y v 9 /i< sterns*: Kn^y y^/u ; 

SIB** 

d^Srf*L« i~3<B©itlfe3£Sr J tn j eti^rt"CV>Ttivv >-»£fc& 

20 t"7y^i; 

vas*ra^ ; -CH 2 - ; -CH z O- ; C 1 _ 6 T^^/uS4oj;^C 7 _ 16 ry 

^^*^bStfn5fi»S*-€:*lJetL*L , rv^t>J:VN-NH-CH B --*fc 
tt-CH r NH-;|fe(i-CH = N-; 

25 X^CHSfcliN ; 
Xa^CH; 

Y/^OSfcteCR 6 !* 7 , ^oR e ;feJ;t>-R 7 ;OS|l-&/ttegftoT s ^ft-eft 
R^^J^Jcfcft^a^VJI^- ; 
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Ar & 
£) ; 

ft3 l^V^L3#l<Dg^ST*g^$t^TV^T 1 bJ;V^C 6 _ 14 Ty-/^S ; 

(3)C 7 . 18 77;^;^^r^I ; 

WtkcfcV^ 1 _ 6 7/l^3r>'S ; (b)C,.,^P7/^S ; (c)^/k^>^ 
; (d) ; t;-^fc|^-C 1 _ 6 7/i/^-*;W^^/H; (e)^^$^gR 
L< H:*/i/*y y #/U2j?=/^) ; (f) C x _z7 >v*)V*f-jk 
S; (g) C^.T^^^^M ; (h)t KPdr^S^ C 1 . 6 7;^/H, C 

VMftXftS (ff*L<fi7 5^, fcTJJS^/K ?^-/K t^yy/K f7/!)/K 

^-^f-yy/K -fy^rf-yy/K ^yfr/y/K *dMr*svK */m?jj=/k 

Fpfttf7^) ; (i)N-C 1 _ 6 7/V'^^-N-C a _ 6 T^^/l^-^/U'^n 
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(5) t KndfVS ; 

(6) C x-eT/^/W^/l^-^drv-g ; 

(7) h ]) -C 1 - 6 T/l'*/\'-*sl)jl'***sm ; 

(8) C i-eTVI^r/Ug, C x _ 6 *^S& biitfftS 1 ft^L3ffi©g 

(9) C 1 - 6 T;^='dr^sx«gm$nTV^T 1 b J:v^c 1 _ 6 T/^=ary^^y^7}^=/^S ; 

(3)0,^7^3^1 ; 
(^d-.T/^Vil ; *3J^TJ« 
(5)C 2 _ 6 T^=7US ; 

^7y^S ; 

VijS^^ ; -CH 2 - ; -O- ; -CH 2 0- ; C x _ e T/U*/VS*3 J; T>'C 7 
-iBT^/^^S^bStftLSgttSSr^tt^tl^TUTV^t) iV\ -NH-C 
H a - % -CH 2 -NH-^fcfi-CH 2 -NH-CH 2 - ; |fcH:-CH = N 

Y^o^fcfiCR 6 R 7 T$>l9, R 8 *3«J:UfR 7 ^|Rj-*fcttS*or, ^tl-? 
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R^Tklff^ ; a>o 

5 W\ X, Xa N R 2 , R\ R «fc J: t>*R 5 «|B [ftl^lA] t Cfc-Mb 
10 (DC^eTyV^dr^-c^eT/l^^^^S^if^feSfmS 1 ^L3fl§<Dg 
15 (5) C 2 _ 8 T/V^^/^S ; 

wasted ; 

Ar, V, X, Xa, Y, R\ R J \ R 2 , R\ R 4 *5 «fc t>* R 5 tfS ftulB [fc 

20 

25 -^*^3£)fc^36»6»»tftL5 1 ftl>L3^tt&£T*jI|&£*l-CV^% «fcl^C 

(3)C T .„77^;WVS ; 
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TV^^C^T/l^*^ ; (b)C,. 8 ^B7M/VS ; (c)#/M^^ 

5 S ; (g) C ^eT^^M^/H ; (h) t Kp ^i/g, C 
V^**fllS (&*L<tt7U/K tfJJv'/K ^«/K tfyi/yy^ ^T/y/U, 

^-^rf-yy/K ^y-^rf-yy/K ^y^ryy/K ^*^=/k ^/^p^k 

0 fl>7tKnt'7^K fh7tKpftt"7^K l,l-m^Kfh7t 
Kaf^-k'7^K WyKfb7tKnftk°7^) ; (i)N-C,.,7 

5 (5)tKP^I; 

(6) C j-bT/^/^/^^/U^-^^S ; 

(7) h y -Cj.eT^^-^y/W^-dr^S ; 

; 

do) l*v^b3^(DC 1 _ 8 T/^=ar/^ST*tt^$tlTV^T^>«J;v^c 6 _ 14 Ty-y^ 
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(1) C ,_ 6 T/U3dF-i/-C i-eT^a^F-VS^if^feafitl/S 1 &V>L3fi©fl| 

(2) C 7 . ie r7/^/^Vi ; 

5 (3) C 3 _ 8 v-^ PT/W^r/WS-Cg^^nTV^TtiiV^C i^r/Va + VS ; 

(4) C a _ 6 T/l"¥/l'g ; 

(5) C 2 _ 6 T/^-/wS ; 

(6) C i_ 6 T ; *5 <fctf 

V ; -O- ; -CH = N- ; £fc&C , _ e T^^/u3£^ C 7 . 16 77 

;v#/vS*rJ:r;c 6 . ]4 7!) -/uSa»£>»tffr3«*£fc*ftW# LTV^T t> 

±V\ -CH 2 -, -CH 2 CH 2 -, -CH 2 0- N -NH-CH 2 - ~CH 2 
15 -NH-t)Kli-CH 2 -NH-CH 2 - ; 

X*3j;tfXa#P|— J-fctt&ftoT^ ^ft-eiiCHSfcfiN ; 

20 

gSBflS 

(l)C 1 _ 8 T/U3^^-C l _ e T/l'3'¥^at/jJif*>bjitfnS 1 3feV^L3fi©fi 
25 (2) C 7 - ie Ty/l/*/Uj-$-ym ; 

(4) C a _ 6 7/W^g ; 

(5) C 2 _ 6 T7V^=/VS ; 

(6) C 1 . 6 7^^;M/^=/l/t^rv'S ; *5«fctf 
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Ar N V, X s Xa N Y, R\ R*\ R\ R\ R < # X XfR 5 ^HUlE [ft^ft 
5 D] bm—?$>Zfa&V0 o 

[6- ({ [4' - (2-^ h dr ^ h dr^)-2' , 6' -v^ TyUf? *:=yU-3->f /U] p< fvW 
7^)-2,3-i?t Kn-Myy77 &&& (H«J 8 

10 6) ; 

3-{4-[({4'-[2-(xf;^;^=^)x h^>>]-2' , 6' -i?* *f-fr\f 7^-/1,-3- 
4 M *J-;v)T % ;]-2-7/^n7x=;Wyp^y^ * * ^ X /Ufa y&lffi. 

(mmm 1 4 e ) ; . 

3-{4-[({2*,6'-S?^^-4'-[3-(2-^y t°n JJ W/W) ? n If 

15 7i=^-3-^/I/Mf/l/)7^;]-2-7;^P7i=/H7'n/^i ^Vify 
a/Uft^lfttt (HftWl4 9) ; 

3-{2-7/M-n-4-[({4*-[(4-fc Kndr^-l, l-i?t + VKf h7t K n -ZH-'f- 
{ ^dr->3-2^6'-v ? ^5 1 /^lf7 ; c^/^-3— i)V)^^ t v)y % 

/]7x=/W7 , P^y|g (M18 8) ; 
20 3-{4-[({4'-[(l,l-m.^Kfh7t Ko-2H-^^-t°7>--4-^/W^^^]- 

3- [4- ({[4' -(2-^ h^^)-2',3',5',6'-x h ^ /• ^/Hf 7 x-/k-3- 

^ ^] ^ f M 7 5 ;)-2-7/Vt b 7x=;i/] 7b/^| mJtm («0!l2 3 
25 1) ; 

3-{4-[(4-{4-[2-(rc^/^/^^/l^)3: ^^-2,6^^^7x^-2,3- 
v>fc Kp-lH-^yfy-W;l/)7^]-2-7/l/tn7x^;H7n/N t yi jfttt 
& (HMJ2 6 8) ; 
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3- [2- 7 )\<Jr P -4- ( {4- [ ( (3- / ^-JV^^JV) {4-[4-(h!)7/Vtn^;k)7i^ 
>m (MIMm 2 7 4) ; 

3- [4- ( {4- [ (3, 5- P 7 x. ^/V-m- 1° 7 W /V) ^ fvU] -3-^ y 7° P tf? * 

^^^17^ y) -2, 6-v^7;^D7 ^/KlT/P/"?^ (Hii#!| 2 8 
4) ;*SJ;tJ* 

3-{2-7/k^-p-4-[({4'-[(4-fc Kn^-l t l-W^Kf^7t Kp-2H-^ 
^-t°7^-4— f/W^ h^^]-2',6,6'- h !)^f/H^7i=/W3-^;l/}^f;U)7 
5y]7x=;H7"n^y| */^7Al (H«l]3 14) 0 

ik&m (i) 43,tt>Mb-^#? d' ) (#K®r9©ftv^gD. r.ti?> 
££<hi6Tfcl^#/ (I) CDJ££:LTte, fljtff&H:!^ /y^^^I, 

filltol, i&m&*tzLtemVkT^JMk<D 

^Wbft5 0 *MSi©^©0jg^Mt Ltit, by t^jur^y, hy^ 

=f-)VT % y , \fV^y, h°n y ^ 2, 6-jvj-^y, v 5 ^ 
^ y —)VT % y s V 3x.$;—;VT% y, n^^7^y, v^^p^ 
W^y, n, N' -it.^ypju^uypT ^y^k<Dm>m? btiZ> 0 M 

mmt<Dm.<DtimtemtLx^ m.m,M:itAmm, mm, mm, vymmto 
m$mftbti% a ^m.mii(D^(ommtmh\.x\±, ^m, mm, hV7/u*u 
mm, 7? /urn, 7-r^m, y^vm, v^^y^ ?^ym, 

m, Vy^m, ^ # yx/is^ym, ^yHyxjuftym, p- h/^^-y^j^y 

y, vvy, a-^-f-y^bomsmftbti, m&r ^ smtvtkcniRmtemb 
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»^:Ltft^ (i) ^b^^b-a^v^, 

3l?-y -f/Wb> T7^/Wb> /V7 5 / #/V^~/Wb> (5-^^-2 

10 -^y-i, u^-4--f/v) y h^^/i/^^Wbx > hyt 

KP7 7^Hb, eta JJ ^/M5vWl^ tV^p^^drv-^^/Hk, tert-^ 

?vWb£tL7MbiB^^) Mb^«j (i) 0*nsa*7^Wk 7^*/Wb> 

(I) ©#/v#*^£tfS3:*7vWb££tt7$ KflsSftfcfl^'l* (09;ttf N lb£ 
fe(I) ©^7/^>J?=¥^S^c 1 _ 6 7/u^/^^7 = -/Wb> 7^-/v^.^x/Hb> * 
/i/rf^^y ^vwoijx7vWb> ^y f)VT % y y ^vwn.X7vWbs t°/<u4 svj-*- 

20 zc^x/Hbs (5 -y?vv- i, 3-myvy-4-^i') y 

5vnn*7vWbx v-y p^^i/y^^^iy*;^)i}s^/^'^^/^-^^7 i /Hb^ y^vi-7 
3 KfcSftfcfls^**) WWkfts ft;6>~eMbi^> (I) o^/w^^v'S^ 

y*F/K ^TvK tert-^/W^ir©C 1 _ 9 7/U'¥/UST3i^7 i /Wb$*lfc'fb^ 
25 f5ii^T^5 0 

Sfc, ib^#) (I) oyc Ky^'it JfcJHMi 9 9 o^f'J mm&om 
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5ri^t#5^ #ifefcfl§oTRJ6ift^*^6>¥l»i-6ii:t>l?tr % $ bluff 
*£& x ^P-r ^?7 4-fc£04HM*ftfcJ; t> 

fc-g-fc (i) (^^.fiTS: da) N da' ) N (ib' ) (ic' ) -e* 

tStl%ik&V>) (Ztl^flfc&m (la) % it&Vo (la' ) , fl^to (lb' ) s it 
&m (Ic' ) tm-T) ) fi, WJttf#T©Rj£SlT*£ft«;frSfc*fcr±£*i 
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Ar 
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la 
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COR 



5' 



(IV) 
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COR 
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xa^A Y . / _ 

r1 b^cor 5 ' 
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(II) R " R 4 



(18 1 ) 



R 2 H 

(VI) 



o tL<l* 



Ar 




r1 r3 A~PCor 
(la 1 ) R R 



5' 



(X?I 5) 



(IS 6 A) 



^ V R\. fln7k#fi¥ Ar 



Y^Y" , _ 

Xa V^Y- / (IS6B) 
' l I 



R R 3/VcOR 5 ' 
(ic 1 ) R R 4 



R „4 



COOH 



(la) 



<Igl> 

ik&m da' ) a, (id -e&ztizik&vskjZ (in) Tfasftsfl^* 

(Zh^Mk&m (II) , jb^ft (in) tB&i-) t&^Jft^iirS 

fc/eu ib^ti da' ) iasi-f%wi)m&^x*bzWi&, 

(III) ©ftbtMc* St 

Ar >^£^° (nr) 

■e***t»ft^*'Mfc** (III* ' ) fc/BwrfrfrtiS. 
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Rt*^5C 1 . B 7;i'^Si:LTIt 0flx.ff p< ?vK y"p tf/K 

yy^Pf/K y^/K ^y^f/K sec-y^/K tert-y^/K ^y^vK y 

y^y^vK *^y^/v&y#Wfe;ft,5o 

da' ) ft, (ii) (in) &»5nT § /flsRjfc (W 

10 &4JKf&Rjb3*g&Jffi, §2 0#, 282-284, 3 6 6-3 6 81 (0 

*4k¥£U) ; ^y-t-^/i^ *y if t ^ y#y ^S^u y-y-y^TV- (j. 

Am. Chem. Soc. ) , 9 3| s 2 8 9 7-2 9 041, 1 9 7 1#; V^t^ 
(Synthesis) , 1 3 51, 1 9 7 5 ¥ft if £SB«) £ i: «fc 5 

r.>^-ct5„ Rat^r ^y-fb^-efi, (n) Ht-a^ (in) irojE 

15 7lcKJ£fcJ:oT£fifcLfcy 5yft*\ 3§7n£/& fettle •Mfc'S'ft 
(la' ) £fc3„ 

^y*?^ h y $ a, TKSf^^^^-t- h y TKstfby f^r/^;-^ 

25 7^ FiMifO#7y|§<*: ; f *W^7y ^7 5/^7y^i?©7/^ 
/^7Vl;^7y;m T;M = !7A N -f-f, $cft if ®&J(£ ; h V 

a, y f-^A^yoT^^y^js/^^Ty^-^T (^-^«5n) ti¥*$mih 
mitm, &m7km$gfc&m, #?y»fts 7^;^?y«*fciij?#7y©ft 
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JB4fi* fc&m (II) l^/WUfcfU ZMWbO. 2 5~^10^K 

Sr-^tf) <D&%mn s \t&m (id l^wcaju ^i~^2o*/k #sl 

S$5~$)l 0 0 0111 LKttmi 0~$3 0.0Sfi%T-&5„ 7k^» 
ft;-^ (II) »1-W10^K 0^b<Ml~ 

/K 7f7tKP77^ 1, 1, h^rv'^^^/cC^ 

20 ^^Wj^CDg&fP^HbTk^ ; N, N-^^f/l/*/l/A7^ h\ N, N-v 5 ^ 

25 * L< fi3 O^BO^fc 5 OI^FMTJfeS. s/Siagrasft- 2 0-1 0 o°c, 
U< Ii0~8 0°CT*fo5 o 

fc^lfc (III) (D&ft&lt^ (II) Hr/W-ftU $J0. 5~$j5^r/K 

^IL<li*lll^2W&5. 
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\Y&m (ID tik&M (III* ' ) b<DKj&tt, ik&m (ID kik&m 
(III) t©RjCiiit LxnfrfoZa 

it (IV) (IV) «1") tt N ft^ft (II) k&: 

5 R 2 ' -L-C^$tb5^4fc Uk&yoR 2 ' -l £«m tMHSitia 

R 2 t^^ST^Si LTtt, flfcrf 2-;=. hP^yfy^/^^/i/, 
10 4-=bn^yfy^*=/K 2, 4-^^a^yf y^^=/K *W 

^/l^jft^K y^/Vtfc—ZK ^yf y^/l'jjN^/P, p - |-/Wn.^.X/U3fr;-/i, 

fc^C 6 _ 10 Ty-^*/>*~/M-dr^S C^eT/^H (01J : 

^^/v) % C,_ 6 r^a*'>S ($J : h*v\ ^h^vO fcitf-h 
20 P^bilitlSt^ISr l-~3flWtTV>Tt>«tV>C 6 _ ao T U -/l/yWMwl' 
tf-^rv'g (#J : ^^/W^/Waft^M-df-S/) ft if ; 

^v'S, p- h/^^/UJJwi^^VSfcJf) , Tv'/M-^g (#1 : h 2J 

25 f^fe (IV) fi N gfls^O^, flfcttflS-fr* (II) tfb^#)R 2 '-Li: 
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y, k*y^^ tf3!)y, /^^y, '4-^f;v75 y try n-/^ju 
iTpy^ N-^f/v^^yy, i, 5 -i?7-FVi/0 p [4.3.0] - 
5-7^^ % 1, 4-S>TiFtf^P [2.2.2] l, 8-^7if 

lfv^P [5.4.0] -7-t>^r^^^^^ril^^^^SWb^5 0 

yypt>i-r;^ ^7i=^x-f/^ rh7t.KB77^ 1, 4-v 5 ^- 
^rf-y, 1, 2-i>y b**S^fi>te£<D^*-7-A'm ; -<^if > % h/Wc^&i? 
(Dft&M&Mk&mm ; ^ P^^f-y, ^*f-^ft£©ttttJftft:**Si ; N, N 

^7UV^©7U*I;^PP^y, ^nn^A, Eifrfc#* % 1, 2 

^ * ^ * * v' k & if <d * * *, b*m ft b <omm & 5 v ^ n * n b <o m&mm & if 

£L<te3 0»t5 0l$m-Cfc.5 o SMIIiIf-3O~100°C, 
L< }i0~8 0°CT'fe5 o 
te#^R-.V _-L©«ffl*et, (II) l^icSifu *|J0. 5-~*?)5* 

/k ff*u-<-tt#ni~i&3^-e*^ 0 sfc, fli^* (id 

<ii3> 

fb-a-fe db' ) wt N ik&vo (iv) (v) T*§ns-fk^ (ik&m (v) 

ft5„ . 
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(i) L' jJSt Ko#5^S©»^ db' > (IV) 

(V) b%ytMKfo (Mz-tf^yt^X (Synthesis) % 1-2 71, 1 9 8 1 
'^irb^^KDy V^—X (Tetrahedron Lett.) „ 3 6t, 6373-6 
3 7 4 Ks lSGS^jffy^Ft 3 ^ W^ — X (Tetrahedron Lett. ) v 3 
5 5 8 3 1 -5 8 341, 1 9 9 7 ¥4 iftBt) Cfttrtia^itt 

5^Wt«. ttfiO&-eH\ (iv) (v) T**J%wtf 

y&*?x.<?jv > 7)/^^^y^ti^ i, i' -(r^*^#= 

SffiiBJEttiift- 2 0-2 0 0°C, ^1<I40~10 0^*5, 

•fb-a-ife (v) o^fflfifi, ft&m (iv) i*/Mc*ru iu-^s^/k 0* 

15 L< M 1 

i7/v>*^t^^7- bg|*5J;t>***:M ^«©ffiffi*fix ZMfoik&Va 
(IV) l^H^L, #&l-H6 5*/K »*t< fi^Jl~^2^/wT-fc5 0 
(i i) L' *sjttKi3£©»^s flsG* db' ) tt> te&m (iv) HbiSr^ (v) 

b y ?A&^$gbk3f7/W&y&Ji ; BMW- SKT^^^* 
iroftKia ; t°y vy, frf-yyteifoft&l&T $y&- r hv ^/vr $ y, v 
25 y tr/vr $ >\ mit'w^, N-^f/^y^p 

n^Z/;Wt?-;VT%y, 4 - V* ^JVT 5: / fcT V \?y s N, N-^^/KT 

W37 5yi ; ^K^-fb^ h y *A V 7K*fb# y V&t£Z<DT/v% y&p* 
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v" K, thJ^ter t-^h^K, * U •> A t e r t l> * > K* £ © 
1 fcV> t 6 y &«7/v = *S<' K*fc fen*. 

5 Xig2-eM*tfc 1 b«>*SffiV^fenS. 

fls^to (v) ik&to (iv) l^W£*tU Jfto. 

ff*L<tt3»0. 9~$J2*/VT&<5 0 Sfc, :&g<D&/B*te, (IV) 

10 «iil^-7 0~l 5 0°C, B*L< S-20~l 0 0 o Cf;fc5 o 
<Ig4> 

da' ) te, fc&m (ib* ) <?>R 2 ' fcttl*$tf5£fcfcJ:&«Jfti-5 

rt^to (la' ) f±> ^J^tfT" b7^KPy (Tetrahedron Lett.) N 

15 3 6i, 6 3 7 3-6 3 7 41, 1 9 9 5 ¥ ; T h 7 ^ K p > — 

(Tetrahedron Lett. ) , 3 8t, 5831-5834 K, 1 9 9 7#; 
${b^m#l§> 5 9|, 7 7 9-7 8 91, 2 0 0 1 ¥ ; * if tcM^T&fc 5 
iMi^n« Dfc^&fc^ 9 tf\ 5 VNft g fctefroMUmfcfcfc <t o T®3ti- 

20 R 2 ' flS0Hx.fi 2-~ h P^^if ^^/W^m/l^S, 4 -~ h P^^if ^X/Ufc 
2-*W7\>^# ;-jvt£¥<D7-*- yHRfcRJS£*$a\ *.im\<o iVT 

25 So 
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Yt£i?<DT % KS ; i?t nutty, B&fcftX. 1, 2 

V friz ¥<d~ V V frMft Ztf&ti Lv\ 

?-*~-frm<ommm\*, \t^m db* ) i*/wc*tu m~$uo^/K 

5 »*L<fi#5jl-«&3*^&5„ £fc, 4&S<0&J1S:W\ -fb-^fe (lb' ) 1 

7^i©ffflttt, fl^to (lb' ) Hr/W-ttU 
0* U< ttj&l 0~&l3 0*/UT?ifc5o 

HMF B if4it i #na~ 2 4 #ru t < « 5 6 mmx°h% 0 Rj&m. 

10 2 0~ 1 5 Ot:, 0tL<tt-l 0-1 OOtffcS, 

<Xig5> 

Uc' ) tt, ft** (la' ) R 2 " -LtS$tl5f^ft (fl5# 

tiR 2 " -L^W&i-) fcSWi (VI) -e*$n5^» (ffc^fc (VI) iS&f) 

V^7'v-/^S$^ N R 2 " ' KC^sTfr^frm*. R ' «7k^M^* fcttC a _ 4 T/U 

R 2 "'tVT^5C 1 . 5 7/^;HiUlt ffiC-R £ LTM^ Lfc b<Dtf 

20 • R-' -C^^tlSC 1 _ 4 T/V^^S^ bTft, WjUi^fFvK ^ "f~fr s 7°Pk"/K 
-fy^DtVK ~7*f~fr^ 4 yy^vt\ sec-^/K text-Zf*?-fri£l£frm-fbfo 

<5o 

R 2 " #C 1 _ B T**/u£Tfc5fc£* (Ic' ) » % Xfi 3 T»«* Lfcft-fr* 
(IV) £L* ^»Stilb5^l!l (V) i: <DfcJfcb IH^k: IT, fls£<|& 
25 (la' ) kik&yoR 2 "- -LtSrK^**5n <b(cJ: t> % fcSV^XS 1 "C0ij^ 
Lfcfc£* (II) (III) t©»5cr5/^RJ«;i:W*»cLT,'ft** 

da') fcfcfc* (VI) b*£j&£#&Z kK&Qmm-tZZ. ktf-VZ Z a 
R'V^T^HTfcSM (Ic' )•«:, Ig2t«U., 

da' ) hb^r 2 ' ' -l^s^ 
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< Ig 6 A > 

R*ti**mm*-?1bZ>{£&to (la) it, (la' ) ZMftMRfoKHi- 

15 fi, jb-a-fe da' ) i ^/w^ftu *&o. 5~mio*;K l< mo. 

iftifolriijS ; r by k Kn7?y, l, 4 - v^drf-y, l, 
^^^^y^^^rc-x/^ ; N, N-^f/^A7 5F\ N, N-v^^ 

1, 2-i??vu^#y%:¥<D^u7yfclfc4k*.mm;T±V~by/K 7°Pk° 
25 *~ h V A<t£ Z<0~ h V /I'M ;7tfy N / J-jV^jV^r h Via ¥<Dtr h y& ; 

KJtSi^lffl ttii^i o#iw~i o oM, ff*t<f±i o#ra~2 4 BSm-e&s. 

RJtSiagttii^r- 10~2 0 0t, »tL<(iO~l 2 oxix*hz> 0 
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< I|i 6 B > 

«7K^?SJ^^X@6 At«Lt, *fctt**UZl* Cfc»(C$oTfT 

EJfc£iT?fflv^ft*fl:** (ii) , (in) , (in* ' ) s (v) % (vi) % 

0iJx.fi^fe (II) OH> Y^CHR 6 -e$><9, froR 4 ^**]^*?*)* 

fb-a-to (II* ) ^Jx.(fSJt&^2AT^$^S^^^li^^ipCfc^ • 

HjN^X^R 13 H^^X^R 13 H^^^R 1 * 




(188) 




R V^COF 5 ' 
(VII) (VIII) 

<I^7> 

• (viii.) -c***L«^«r ({b-3^ (viii) ttt-f) it, 5C (vii) t»*$ 
tiZik&Va Mk&m (ni) tm-t)' (Heck) K^c-frf-- tic J: Q|g 

fc^fc (viii) fi x <b£fe (yii)- Srfflv^s afte&fcOjfrSu flRtf*— # 

DT^^gVX (Org. Reactions) , 2 7# s 3 4 5-3 9 01, 1 9 
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ik&® (viii) fts flfctiffrfr* (vii) ^/^^^AWfc'it/ISc^T 

5 g^7^^AttIHttt, SMfc'<?$>*A (II) s *^7^!?A (ID > 
v'^ n a If ^ (MJ7j^V*X7^y) ^y^«7A (II) N i?7u*e\fx 
(H7x^«7^y) A (II) > S>3*-Kt** (hy^zc-^ 

^^y^y) a (ii) s ^bpw ( h y. h y /M?*7-r i/) s<y 

^!7A (II) „ ^an7.i^W ( h y ^a^/V** y ^ ^) /*7W& 

10 (ii) ft^asjBv^&fts. 

^/^^AjW^/Bfi;^ (VII) l^MZttV, mo. OOOO 

o i~j|&5*/K 1X14*5)0. ooo l *-/v-e£>5 0 

t5 X'Zzm&tfhSo Wt**y-< yMttk Lxits WZ.t£ b V y^-suftxyj 
v s (2-^^-/uy^=./v) *77^y/£if©MJ7!iwv*77^y 

m ; l , 2-if7 (^7i=;^7^y) l, (py^~;v 

ftxyj;) y*uAv^ l, (v 5 7 3l~/1'*77^ y ) ^^y^if^t" 

7 (^7!)-/^7 7^y) T/^/^&<^/flv^;ft5o 

25 m2T'0J^Lfc$^m^ft5tf$, *IiT-«i ltd, N, N-^f 
7 5: K* ; T±b~hV^ y°v b V *fti?<D~ b y/H^&£W£ LV\ 
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*JU ^m«ill~llllO*/K 0*L<f4*&l~Jfc3-*/l' , TNl!>5 o 

5 atlO~20 0lC, ifJL<|i2 0~15 0 , Ctifc5 5 
<XS8> 

(ir ) jb^ft (viii) %frmmM&fo\ztti-^kK£V)mm-f 

10 5„ 

te^ft (ii) ©h, Y^cHR 7 fifc-5M (ii' ' : ) «ix.«rE^3S:- 

SIS3£2B 



.la 



.la 



(XII 9) 



°Yr^ (x^sa) 'vyf^ 



.la 



xa xV R ' 



R 0 
(IX) 



Hal 



3 -+4COR 5 ' : • 

(a) la 

(1810) ° 2ti Y*Y*\ 




R R 3 ^COR 5 ' 
(II") 



(in 2) 



la 



L Tv" 

R R 4C0R 



V^4COR 5 ' (X?11 1) 
(XI) (XII) 

K c f> L' ' ' I2J»££, ftilO|E#^!B£ 1*311 

15 <Ig.9 > 

■5£ (X) ;C*£ifc,3ft£4Mfb£» (X) tB&i-) fi s SC (IX) 

• (IX) fclfti - ) t> (i)T;v*jv**it<^my^XT;V(DM.m>im 
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5 •r-i'— hyy^T^Vg^X 1 (J. Chera. Soc. Perkin Trans. 

1) , 2 8 9 5 -2 9 0 01, 1 9 9 6 ¥ft 2KWM<D%&* ^7c(4^tl»C 

^^/l^^/B^^/K i?^?-A>ftXftS&Wlt e r t -:/77K 
10 v'xf /l/*^ * / - 2 - O ^i^f /I', h^^^f-^y) YV 

7x^*^*7y, ( t e r t ]> 7" V ^) r V y 

fi, fb£l& (IX) Hr/M'MU m~$J3*;K #*L<f±m~*J2*A' 
15 T*fc?) 0 

#y±si&js ; fcm+v y !7.k> $^#y ^fc^w&s&r/io&y&jR ; mm* 

20 r y 0t8bR3S;& y !7 A^if^^^TK^T^ y&JK ; 0S*.HW" 

f> y 7^^ h^r^Kx -7" h y !)Ax h^^K, tMi7Atert -^h^rVK 
1 fcV> L 6 ©T^tf y ^I7/V3^>/ K ; 09*.tf r V t J-frT ^ y, 

h y rcf-yvrs: ^y/n^w?^ eyv 5 ^ t°=>yv s N-t 

i?y, N-^f/l'^!)^ 1, 5 - 9 JTV \Z*y# v [4.3. 
25 0] -5-y^y, 1, 4-v f Tlflf^^t3 [2. 2. 2] 1, 8- 

S?7f^P [5.4.0] - 7-*y? f 1rJ'ftif©WttMfi£8i ; tf-frD f 
t?&s n--ff-/U]) f- sec-^HJf^, ter t-7*f/HJf7 
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i&mo&Rl&tes ft** (IX) l^M^n\^ ^i-^s^vK jflKli 

I® 2 XMtF Lfc«;W^ btL^o 

8~2 0 Ot, #?£L<«0~1 5 0°CT?fc5 o 

< III 8 A > 

R 4 ^7k^fH^&3tt^ (ir ' ) w\ it&m (x) *7mmMfcfoKtt 

•So 

< IS i o > 

^ (xi) T3t£*i,5ft** (ft** (xi) tB&i-) tt % ft** (ix) 43 J: v 
5£ (a) -e^fc^Sft^ft (ft** (a) irlH&i-) *5 7*-r^ 
15 (Reformatsky) ^^#1"^ |C J; t> £ <t 5 Q 

Ha KiAP^yjif (w, m.m> A*) 

■JvU >r5^ h (J. Med. Chem. ) „ 4lf N 3 0O8-3 0 14I, 19 
20 <xa 1 1> • 

^ (xii) : -ea$*t5ft** -(ft** '(xii) »1~) ft** (xi) OTk 
l' ' ' x-TFZfrizmmmtLx^ mmLtLxwmLtct><D&m^tiz> 

- (J.. Org. Chem.) , 3. 9 #; 8 7 8 — 8 8 II, 1 9 7 4 if fc|B$©;£ 

<isi2 > . " . 
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fc&m (ir ' ) «\ fc&m (xii) (D l ' ' ' »ttat5BRjs©*^Tt? 

- (J. Org. Chem. ) , 3 9f N 8 7 8-8 8 11, 1 9 7 4 ifKl3$©# 

ft-a-ti (id Y^o-e&5fb^fi> g&^&K^ft, «*. 

\$*J^*—rjv iff **f4*/'fjV ^r^MJ- (J. Med. Chem.) , 4 3$, 
3 0 5 2-3 0 6 61, 2 0 0 0 ^ft if fcflB*©#8^ * fcW: i*l|Cfp Cfc#*fc 

10 fb#|& (in) ©5*j> vasv 1 (vMi^¥, fi&^tiTv^tiJ^c^ 
T/^l/yS, -W 3 -N (R A ) -w 2 -, -w 3 -o-w z -^fc«-w 3 - s 
(o) k23 -w 2 -&7*i-) -e*>5fc£fe (in' ) He, «*ffKJS=S;3-cij*$*i 

15 (^ttrlBV{c^oV^Tf!l^bfcttmS^^i^ ; e^^l *fcW:2MLTV^t>.i:v^^ 



R 

0 



Ar v\. - L '- h r®A - Ar ^©vk 

W (1*11 3) W C 

(XIII-1) (XVI-1) (III 1 ) 



(Xgl 3) 

R 



(181 4) 



(XIII-2) (XVI-2) (V) 



WCfc J^C^T/l^l^g, Qtt-N (R A ) -, -o-t>L<«-s 

20 (O) k23 -£ N R A {igm$tbrV^T^><tV^C 1 _ 6 T/Vdf-^^fc^4B^$tlT 
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VN-Ct J^Xv'/l^Sr, k 2 3ttiflB«tlWia^x MttTk*]^ *fctt&JR (#J;L 

sb trail 

<Igl3> 

(nr ) its UMb&fc (xiii-i) (xvi-i) tZBCfcz^z 

10. rtKJ;?), &5 ^tt(ii) fc<£4& (XIII-2) <t<fb-&#7 (XVI-2) <t££OS£-£5 
19^1-5 rim^o fb£fe (xiii-i) kik&m (XIII-2) ft, 
»tRSU4V^U, {t&to (XIII) ft-^ft (XVI-1) bft& 

m (xvi-2) « % mzmfeLte^mVs (xvd 
fls-^* (xiii) fcfl^tt (xvd £ ©Rjsttsar, a^©#£T.K:??$ 0 mm. 
15 sitTfi, 0a ^.tf**^ h y *3d<b* y n*^©*^/^ y& 
n ;*B6^y^-!>A % TK^b-^hy^A, y $j*%¥<D&mfcT/i'# y 

; tW^^v^a, 7K^b^/^^i>A^^©7K^bT/^y±^JS ; 

h y pa, y !?A*ir©jiiiftT/u* y&'jR • fl* h y 

y 9J*i£Z<DRm#.m7'A'*i v&m ; FUxjf^ h y !>a^ 

20 ^K; f >.y >>A^ h*$/f\ tM^Ater t-Xb*^ K*©£**:lfc 
V N L 6 ©T/P* y ^17/^ v- K ; 0lJx.tf h y ^ 5 >\ b y ^)VT ^ 

N-^^vt^/i^y >% i, s-^nftrs^n [4.3.0] -s-/*y s 

1, 4-i?TW>yj?u [2. 2. 2] 1, 8-^7fWn [5. 

25 4.o] - ; ^^y n-x^y?- 

sec-^Ff^, t e r t-yf/Hl'f^A/iWiyf^ 

£; y f!)A^y^D e/V7VKfoyf^-7^ K««f (TklPt^tf) ^ 
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tt&m (xiii) tik&m (xvi) k<DRj&&&m\^mmmm*%^Tfto 

-/K tert-^y^cr/Va-Zl'l; 1, 4 T b 7 t: 
5 Fn77^ i?xf/i/x-- r/K te r t-yf/MfA'X-T/K ^y^c 
f/Vcc-TVK 1, h=3ri/x^yf ©x-f/l^i; ^rtxf/K iix 

fvK iln-^f /k§(Dx7f;Vi ; a n ^ ^ ^pa*W, ffl^b 
by ^ppxfuy^^o^y{^tti^ ; n — *f-y, ;<yi£y, 

10 th75 Kf©7^ ; 7ir h~ h U /K ^= h ]) /^(D=- V D /MS 

(XIII) tit^m (XVI) tCgfSli, -$K&m»&«r/8VNT<Ei§$ 

15 Mv^bftx Wx.&'*7WMk&to tm :B^yW& (ID , -rhydr 
X(M)7i^77^y)/^7V ? ^ (o) N ^fbt** ( hV 7^~/U*X-7 

jy)^7WJ»(u) s s^pnif*(f>y ^r/wtoxy^ y)/*?WJ* (n) , 
M)7(^y-y!]7y7t hy) vV^v^a- 2, 2' -tf^(v ; 7cc^/uxjs 
*7-fyO-l, l' -tf-?-:75vK ra^v^^ (II) £l, l' -tf* 
20 (Vy^^jisfcxyj S)7 x-n±y(Dl&&Wt£¥) ; = y TvWb-a^ CM : t 1 
h7^^(M)7xxM^7^y)x^^r;l/ (o) x *i:{b tr* ( h y 
7 >-) = y <7Vl^ (II) N Ift^(M)7x^*77^y) = j/^ (II) fc 

(III) fcif) ; a^hft^ft ; mfc&m M : tibffi, (II) 4 

(XIII) l*/He:»U *50. 0 0 0 0$L<ttiftO. 0 
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fls-a-ft (xvi) (D^ffiftfl, fb-^fe (xiil) l^/W-*f U *&o. i~^io 

5 (XIII) 1 */W£*tU ft 1 ~® 2 0*/K 0* b< 1 5^;WTfc5o 
1 0-2 5 0°C, 8^L<'ltO-15 0m«. RJ^^Wttft 

(xiil) , ffc^fc (xvi) , &JKtt& KJSM§ 
fcJ;9&ft3#> aflU#IH~2 oo^, 0* t< f±5#Wi~i o o 

So 

10 <Igl4> 

(v ) mitt® aw ) ^biiitsrims, 
l' jjst Yv**/&~?hz>ik&m (v* ) fis fls^* dir ) st-stcs/sk 

15 l ' $mm&x*hz>ik'&m cv ) « N 1/ ^tKn^^it^s^ 

(V ) (^T\ -fb£^ (v* ' ) i:B&IBi-5r k&hZ) Sr, Wfy<m%> 

20 (v. ) *«art-s 5, ; 

^ N ^pp*,^, Bg^b^*«s©^o^wt;^b**ffi ; ^<y^y, h/^ 
y s $-yuy^<D%%m$<4kfcmM ; ^^/^-^/k ^^y^ptv^— r 

25 /K t e r t-/Wf;^T/K rh7t FP77-y, 1, 4 — S^^f" 
1, 2 -v 5 ^ Y**s^#yi$<D^~- { rJum ; ftBfc^/K @*®^3vK ftife 
n-^/K fflftt e r t -^^©a^^VjKfc 6>H*. *fc; ii 
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^nyyftl«iit (V ) l^H^b, 1 ~#U 1 0 

^H?*>«„ KJ«Jg(2> St-2 6~10 0'C , Cfc5. S^Wf^ ilftO. 
5~2 4B#W"Cfe5 0 

^S-Cfc-Mfc^fc (V* ) ^Mt5ii^t§ 0 

(v* ' ) ■kx/is*^ifflb<DRj&t±s M#Rj&\mmm&8.\*z% 

y/alf/Vx-f/K tert-^f/Mf/l'X-r/K 7f7tFn77^ 
1, 1, hdrV^^y^^^-T 1 ^ ; BtflMfvK 

IftBaifvK gfc&n-r/^vK SB*t e r t -^/^©M^^HRfc if 
15 fetlS. 

*;\>*^MYM<Dfemm*, \k&ty (V* ' ) l^tr/H^U 

20 jfciras^rfbns. t&mo&®mte, fc&m (v.* ) i^/wc*ru 

ii^O. 5~2 4H#RBT?*>So 

an* ' ) it, mm LtcE^ 3 -?^'£3nz>jfmzm ztz^m^m^ 

£JS, T^Mk&Jfc, T/K*/WbRffi\ SMb^Jfc, 3Stg£J£, $ 

TfrS^fcfc.fcoTfcfb'&tt (I) %M&i-Z>Zk&X*%5 0 m&OKJfctt, 
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10 h /l^^/l^ :n h^TJ/I^p/K tert-^ Y^-i/li friS-sV (Bo 

c) ft,*?) % 7P;^^r^^#-/V (Alloc) I, i7i^/W^-=3r->*/VJj? 
=^S % -7/lsyfrU~ /M s f-j\sjk*rx/l3)Vi$=.jV (Fmoc) 1, C 7 . 10 T7^ 

Astf-frm ^y^t^v*;^=^ (z). fti?) , c 7 

fil&V\l>3H-C&5 0 
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% ^J^-OvS, c 7 . 10 77/^-*^=/H (011*. fi> ^ 
S^UTfi, Wii^oyy^, C^eT^/H, 7i=;H, C 7 _ 10 T 

15 7/v=i^2 N c 1 _ 6 7/^^-*;i'#=;H (0!lx.fi> ;u 

#lx.tf»W, M> 

SISiSx *7^7a-7h^77^, »g^O"7>^77^, Mlill* 
^P7h^77^- (^SIHPLC) , tff^M^Pvh^77^- d 3 

fb£* (I) ©Hi, **Liflc^ftio#a;K:ttv\ WiLtf^* (I) 
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10 fb##> (I) te.fi#jm#:as#£-t5»£fcfi x ~ ©M^M©f^fc i 

rt^fc (I) fit. 7KfP^^fcf4^7KfPfeT*feoTt> X.W 
ik&m (i) tiPHfe5n* (#I: 3 H, 14 c, 35 s) *-e«*snTV^t>J: 

15 it&m (1) »±tj!WPK7^ ckt, *n m^ik&m t n&iBi- z> m& 

tt, GPR4 0Sffriiiffffl (GPR4 0g»d'=7fgtt 
fc<t^GPR4 > «f|:GPR4 0S»*7^ 

20 P R.4 O^W^MtjBMflSffl^: ^KliGPR4 t LTtitfcS, 

*»W<Bfb£*fc£#LT"&&i»f* N "ifLIb^ (fllfctf, v^, 7-;K 
^^^^ !7i^> ty^ fvK t h*f) ft 

tlfcGPR4 OS*fr«i6P*f^ilS:5firLTV^*©T % GPR4 0SW14 

i- 5 £3im<z>p»j ifciiGPR4 0 g&#as m-^ir zmffit-it nm&o^ 
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n&nm, mmskm. &mmnm* &^m&s mmm^ wpm. mmmit, st 

&mm&. nmnm, nm&L&, &mmmm, mmm, nm'pm, » 

*fc, OTM^fi, ^by^y-ty kjUl^, inwfa- 

mm #1 2 6mg/d 1 SX± S 7 5 gftpy K^HtAffiPW* (7 5 gOGT 
20 T) 2m (t§W«Kfctt5^>3-*$l$0 iS2 0 0mg/d l£JLt* B 

WskWm (MAtl^l^^^xM) /J^oomg/dlto^fti 
URjkftfcfcttS^Ol' = #11 Omg/d 1 3c$f£fcfcJ:7 5 gftP^K 

vm&ffimm (7 5 g o g t t) 2b#bihi: (^jfiL^^^tts^^-^M) 

25 #U 4 Omg/d l*iSr*ttiJ t?ftV^||Sr N T^#Mj<tl¥ 

$fc* lf#*!©*W«*JpfcOV>*Cfl\ 1 9 9 7¥CADA (*|Jf««^) 

a>e>, 1 9 9 8^[:who^?j, frfc&^gwfg^ftTi^, 
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# 1 2 6mg/d 1 m±Tfcf? s ^o s 7 5 gin^K^ffiMIti 
■2^WH[ (IMRjiL|tfc*3ltS^>3-^»«) #200mg/d 1 ^±^-f^t 

^a^M) ^i2 6mg/dl*ltfc^ ^O, 7 5 g B P ^ K !>*t^ 
ffifs«fe2l*IW (MjllfttCjoJtS^^-^^) ^HOmg/d 1J^±2 
00mg/dl*i^t«fc5 o ADA©#^^itltf, 
«jj£ {W^m^-&tfZ>?^-*mm iUl0mg/dlWl26mg 
10 /d 1 %Lffi<DW;M%: I F G (Impaired Fasting Glucose) £ I^^ 0 — fi s W 
HO©#§t il FG (Impaired Fasting Glucose) (Oo% s 7 5 . 

g&n:/K**Affitttt2i$rai& (Mjk^^^ij-5^3-^a^) #1 4 o 

m g/ d 1 7^?iTr*)5^li?r I F G (Impaired Fasting Glycemia) 

15 aft*it&ftft N IFG (Impaired Fasting Glucose) fcit/IFG (Impaired 
Fasting Glycemia) • ?6»J t t T fcffi btlZ> 0 & ^HW^jb 

£4&f4> ffi&M&£ft^ IFG (Impaired Fasting Glucose) £fcte 

IFG (Impaired Fasting Glycemia) ^bfiFHsW^OiiJRSrRjih-t'S ^ <b 

20 .#*w©'fls#*bf4, «ft&>r y ^SMEJi#ffl**-t-5fc«>, y y 
«k ^/^=/i/r> uT'fb'frw^aisfttt-f v yftmfemmxm y* v y&m 
GMt-tctezoffimfc, mm* h fy?9 $ k> if y ^ y * 7 ^ h\ 
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7c » -t o * /v v i> a & tk ft to & if © ^ y ~ k ^ ft &m & a & m tr e> n s „ 

-^RW^^:/lv^6>^^rv^5e*^ftI©#al^:tto•c^ #fgPJ©ft#«^©£i;;fc 
Vnym ?L#k K*fflfcir©»n*l ; *3 «fc £#t#J (ft : &T&tt 

#k igfrtrt^i*»j, Husrta-itau > ^toj m-.msL 

(brash > mmm<D#mn%wm?hfrZo 

#*W©ft£#wra«»+©£W*tt* »J£ft©$0\ o l ft LIU l o 
20 Oli%tfc§„ **M<Pft^*©t«#*t±> £ 
Jfc«fc«fc9ftfc5tfs % «*tfriJA©*«#JM (fcfifae ok g ) ima^'t 

5I§£\ lfl^fctK^JO.Ol ftV^ L$J 3 Omg/kg {fcjiU #F£ L < 0 . 1 
ftV»LI*J2 Omg/kg HfcgP* L< fi|& 1 fcl^Lift 2 Omg/kg ffcfiT?<fe 

25 WiaLfc«a^WtcW#Sti5fefr t Ltfi, LTfHffl©Wfr1$ 

§gft#Js a«»j*sj:t;^jift^j<f^jf 6>tb«o Hfci^ifjcjEsi:, b&jb#k m& 
imis m&m. #&m. w%m, mmmvnmtomzm^zz. th-ez 
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jffyif-yHfuy fy-fy^ Vat, ^/Mr/un — 

^fflKj^JtLT^ ^^!lxfi^y^!J3-;K 7°p \£yy? V 

20 fl^y-t? Kc=^ Ax *y7x7!) y^y -t y y^Wffii&teSiJ ; mz.t£tf y if 

25 ^!)t!)y, D-vy=K;vWif^5 0 
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5 tmf btiZo 

^fflHfe4^ e tt>*5^ > *JB*6 1^:18 J: 2 . 

p$jee£ij % ttjettau $i$ftu &«&#k Vi%&m, vutrnk # 

Kh<fy*y ymm ;^y^]) ymm ; 7 * ^ y^ y* y ; y >- 
20 ©77^yMfciip<^ : iNS-if) , mn^yxy yMffltef) , 

W s v^fyf^y^tztezom. t< i*-?yy ymm , uyy*-y-y 

(Reglixane) (JTT-501), * h Jf V ? yXNetoglitazone) (MCC-5 
55), GI-262570, FK-814, #Vy 
25 (Rivoglitazone) (CS-0 1 l) x A ^ ^ y ^if-/V(Muraglitazar) (BMS- 

298585), W099/58510 ^IB«W^#J (Mi(f(E)-4-[4-(5-^^-2-7x = 

W001/38325 ^|B«c<Z){b^, 9?*-n> (Tesaglitazar) (AZ-242) , 

BM-13-1258, LM-4156, MBX-102, LY-519818, MX-6054, LY-510929, 
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^yyCBalaglitazone) (NN-2344), T-131 £ fcf*^: THR-0921) , a-? 

tv^i/y—vm.'gn (M : ^i/y tj^-^s t^m?-*, $^y h-/K 

vSfcfi^ftfcroifi (0!l:&Bfetfu =^*Bfc4£0 *0 > -r^y 

^ k> ^'y^t o y > w^y^K -fe-^-^y^K, st-^jj =. K£fcf3>e 

GLP-1, GLP-lMR#k NN-2211, AC-2993 (exendin-4) N BIM-51077 N 
10 Aib(8,35)hGLP-l(7, 37)NH 2 , CJC-1131 ^] N ^7°?- vVW^^-i? I VIS. 
HI •(« : NVP-DPP-2 7 8, .PT- 1 0 O s P 3 2 / 9 8 „ P93/01, 
NVP-DPP-728, LAF237, TS-021 ^) % j3 3 T =f~x h (i:CL~3 16 24 
3. SR-58611 - A, UL-TG-307, AJ-9677, AZ401 
4 0^) „ T^])yr=i^^h (M : yf F§) , ***^P;xy*;* 

15 7T*-i?Pl*#J ($J : /^v^g^ h y [>Af) , M^PI^IJ (#J : <? V = 

d VJ££t£lJ^Q % S G L T (sodium-glucose cotransporter) Pl#£lJ (#J : 
T- 1 0 9 5f) N 11 j3 - t KP^r^fo^f Kft 'Ko^t- *£Pfl£SS 
W : BVT-3498 30 N 7r ^ « ^ 7cte^<Df£ilj|j|, IKK Pl«^ : 

20 AS-2868 ^). , is^ymmk&WM, y^r h x ?7-y$i®m / F®m 

(W001/25228, W003/42204, W098/4492U W098/45285 N W099/22735 (Cf2«0 
fc&mm „ ^3^^— ^Stt^H (#!| : Ro-28-1675) SaHjfctfbftS. 

25 h (SNK-8 6 0) x AS-3 2 0 1 N F (AR I. - 5 0 9) , 

cT-i 1 2«) , &£x**<Dmm (m-. ngf, nt-3, 

BDNF N W001/14372 fclB^-^P h P7^I4 • #$M6ii£lJ (09;ttf 4- 
(4-^ p n 7 1 -2 : (2-^ f ^ / !) -5-[3.- (2-^ f ;I/7 i / =^ 

.. i/jya tf/u]**tf-3/<-vujfc£) /PT^y^t-fc (pkc) paw 
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M (ffl : frtf^i/X 9 7 V > y W— Y (ruboxistaurin mesylate ; L Y — 
3 3 3 5 3 1)^) % AGEPIW^J ($| : A L T - 9 4 5 , t°-?Wy, fc?y h 
^rf-^-y, N-7it^f7yi)!>A^P5K (ALT-7 6 6) x EXO- 
2 2 6, ALT-71U fc° JJ Y V 1/ (Pyridorin) N t° U K*f-^3§Q N i£tt®?|f 

?-y$:%-fo{EW)M (BIM23190) , Y—^^^y-tJVU-*?^ U-7"j y?* 

-r-n-i (ask-1) wmmwm-fbfaz> a 

y, -yy;<x?^y s o/^^fv, TF/w^^fy, y/w^xy^y s t°y 
/<x??y, vx^x??-ytitcnz]nb<D& m : i~ Y V $ Djw^j* 

m , 1/^^^*P1»J (^0 : W097/10224 (C|B«4©fb^> $J 

iliN- [ [(3R,5S)-l-(3-Tir f>^y-2, 2-v 5 t«^/^7'o fcVW-7-y pp-5- 
(2,3-v 5 ^ hdrv-^^^^^-^-dry-l^, 3,5-x I>7t Kn-4, 

mmmtLx^ ry^^y^y^mmmmmm m *ybfv/K ^i- 

y x ftyf-p/upy y-u*c±3-;is s a^yuy-jv? y, A)vy-jv$y s <r/u*f- 
>v$y s J /is^-f/i"*? y s . -f)V$y yK^ry^/K yy-yvwy>\ i- 
[ [2' - (2, 5- v> t K y-4H-l, 2, 4-**WT V-JV-Z-J )V) t'7x = 

^^!7A^^IJ (#J : T-^fc-y, ^y^fy, 7An^t"y ^7js = i?t°^ N 
~7j/L-yt°>^) x y u~yy^ftmi bti§ 0 

^BWJiLTte, f!lx.«WttKWm (09 : "f^^y^y-7)VT%y, y 
i^^^y y^yvvi^y, ^h7^y, 7^71/7*^ x>f-y 
y^y^y, v^y /K 7x^7P/V^/vr?y, ^p^yyi/^^ 

X ; MCHg^ftjg^ : SB-568849 ; SNAP-7941 ; W001/82925 *5j;t>' 

W001/87834 \C^M(0\^mm) ; = ^ - * ^y°f- K Y (M : CP-422935 
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; t>Vi-\fyy( Kg#ft*SHilK (09 : SR-141716, SR-147778 *$) ; 9uy 
itl^-tKo^^fP^Krt (#| : BVT- 

3498 m) m) , mv^-nvmm m *vhj *9v k atl- 9 6 2^ , 

|3 37=?=^ h (#J:CL-316243, SR-58611 - A, UL-TG 
5 -3 0 7, AJ-9 6 7 7, AZ4 0 1 4 0«) , Ktt*ft*|HMX ($) : 

Vf*^ CNTF N amHsyj^h 

(#j : v k fpl-i 5 s 4 9^) % mavamm m p-57^) 

10 n$>\ tPf^*^!>Af^o^y^) , ^T^K^H^B (#1 : 

^ K; D'Of K, ■ h y ^ p;M f 7^ K tKn^nnf7v ? F\ t 

7Vh\ tf-tuf-TWm) ,tt7^Woy«W («:^to;7^h^ 
Fy7Afl/yf) , J^MTk^RaS^J (#|: 7t^^7^ K^K *n/W< 
15 y-tfi^/i^y-TS KSftffl (M : 9 njv9 \) \?y s *yjv*/ h\ ^>9^% K 

30 , 7/-6 5 h\ y y/nf h% =.99 y ym, \?u9-h\ 7*9- h\ 7 

ft^fe^ LTIi, M;ttfT/udr/Wb£iJ (M : f^^P7t^7 7 > h\ j 
20 /Vfcitffcipflfcfc*) N pitttfel (ft : W f-r<f T V9 7-r<( 

i/>*f) N #4toA^0tM (M : fcr^jj*^>\ tr^^y, **y-/ugo n 
^*y°7^y % ^htf^Kfc^jWtf&ftS. ^T't5-7 

/k^-u ^ 7 ^/Wfrt'fc^ 7^iv d y 5 v>|j:^t7^5/ o y ^^wt U\, 

7 ^77, it^X^^feT'#btb5i^^ h7J-Y> (01J : 

y*-:7a:nV N y^^^p^^y (I L) ^ } . 3a ^||^ (M : W&. 

.. I L- 2, I L- 1 2t*\><64v9'^xi4 ^y*sjj*-LVv 
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tiJx.tf7Xt°y V s T± h7S J 7*y, 4 y Y * * */y 

tiuk&M t L-cf4 s wz.&^'* yy ^ yyi-hv$j*, ^< y y%/v 

xspJ*^ P/UT^y yf h)) V J* (dalteparin sodium) if) , 7 ;V7 7 D is 

5 (til •. V)vy 7 y ^#y v^ftif) > #tbp ytvi (til : 

(aragatroban) ft if ) N (til : $r P (urokinase) , f-y*7" 

— fcf(tisokinase) N T^T?? — (alteplase) , tfy7 — € (nateplase) , 
^yfy?^ (monteplaseh 5 — * (pamiteplase) ft if) % lfa./hft 

jjSH^ftiJSI (tiJ : Jfc&f-^ o t°^y(ticlopidine hydrochloride), ^P7^ 
10 /Wcilostazolh /faf/<yhixf-;K ^7 7°P * h ^ h V 9 A 

(beraprost sodium), ^S^/l'/K^' ^- h (sarpogrelate hydrochloride) 

ft if) 3&if^#rf fetts. 

•WUmmmnt LXti. M^fiT^^r^/^v'K^ (alfacalcidol) % 
•bJVi/Yy^r—jV (calcitriol) N h (elcatonin) N t^Jtl^Vb 

15 =>- (calcitonin salmon) N h D ir—As (estriol) , 4 ~7 !) 7 7 *V 
(ipriflavone) „ y i? K P y^~ "7* h !) # is (risedronate disodium) s 
^ ppyilt h y »7 2» (pamidronate disodium) s 7 KPVit h !) ? 
i»7KfP^/ (alendronate sodium hydrate) , -f Kp^8£— ^ h D #A 
(incadronate disodium) %f1fi%fctf £> tl&o 

20 tf* $ymt LTte, tiJx.tff* ^ ^b 1n \f? s y^ l2 ^mf fetlSo 

tfa&fclKi: LTWu tiRtf^y^ (tacrine) , K*^* (donepezil) , 
]) %V (rivastigmine) > tfyyfSy (galanthamine) 

W • ££&?&|fcJSfc LTtt, «3|iOT7 7#^t- h (flavoxate 
25 hydrochloride) % Wfcjr*r*y7*?-—y (oxybutynin hydrochloride) „ 
7"Pt'^yy (propiverine hydrochloride) feftS, 
«fflH^WJi UTtt, 7*^3 y tflfi** (til : S?*^ 
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5 (011 : ^ nfxy^iyil) % IGF-1, fc^fiilil£® 

^f5Hftife5TNF- 0 , LIF, IL-6, * ^^^M^^f-f 

3 Jitft * if t> W ©fb£* M-r 5 r t *s s . 

£ «fcia**IJ(0!l ; ALT-711 W&n&femmW : Y-128, VX853, 

prosaptide^K fal-DMiM : f^7^, 7$ h V ^ JJ >\ -f^7? 
10 y) s tfLXAsfr/vMiW-.y^hyVy, yyv~?$?v (Trileptal) , ^-fy 
(Keppra) , y*^ if 7 V (Zonegran) s ~fV%*t^)y (Pregabalin) < 
3t7^f K (Harkoseride) , #/W*Ti? l^) , ^^111 (fli^^VV'f 
» s Tir^/V3 U >g^flsy #y K(#J : ABT-594), xyh*t!)>SiM 
m (M : ABT-627) x T ^ V» 0 &^P1*3£ (#J : h7V») % #*ttI« 
15 Mm : ^t^), GABA (#| : ^^^^V, ^/^^J" 

mr^ij) , «2siffli : ^n=v?^) , mmmmm m : J&^lMv' 

25 ffl|«:ft<R£-f-5 3* • 

(4) : ^©M«iiIlbXiMt5ri(a.^.ffli»s#t*i5x 
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±fflv^b^^"CV^5J9f41:^^:fll■f^^tfi<^ Jft-S-ttSu K B^G 

5 fc-Br^EJj: «fc Dii^SR-t-SC 

10 2m<Dmm<Dm~®$mmx<Dmm® j i-, o) #»w©*b^to£ii&4&xi:«: 

(4) *^^o^fe^m^X«h$rSU>5r^»HbUT#bn5 2S©»J^M* 
5&^&&WPl$iS^ (5) *»Wo<k^*i**Xi:*8iJ*K:«fflftU-C 

mmm 

*mmte, mc&TtD&mL mmm, mmmai:x^mmm^x^xmL<m 

^T^#^f!l> Hii^i^w r^fij ttiiTO 10 v ftv^fa 35 t: 

1", % tt % «X*J* mol/mol% fc, * dv h^?:7 4-^^&ft3*l(EttfWW 
£^ -t©ffififii;X h^NMR^.^^ hfrX\ OH ^ NH 

s: ^y^V'y h (singlet) 
d : tfrfVy Y (doublet) 
t : h V -f-Vy h (triplet) 
q : # 7 iVrv Y (quartet) 
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m: I"? K (multiplet) 

br : -fv — K (broad) 
J: 3) y-fO l/flEW. (coupling constant) 
Hz : s^tvy (Hertz) 
5 CDC1 3 : 

DMS0-d 6 : fiv 5 ^ f-/UXsU7$s*ri/ R 
'H NMR : -7u 

&>T(D&m'i#£T$mMMfc&^x s -r-x*-^ (ms) &x.xmm*jii 
bj* (nmr) i*skT<D0kmz& vmfeLit 0 

10 MS m^m^s : ZMD, £;*--*-X*± ZQ2000 * &f4T>f * o 

• i/9 y h A n -f tf-Wfcfe : «-T-«*>f ^-yftjfe (Electron 

Spray Ionization: ESI) , &7ifi*^JEEte^ * Wfc&c (Atmospheric 
Pressure Chemical Ionization: APCI) „ 4$fB ft # SHK ESI &ffil/^fc 0 
NMR $j|£#M& : T y%k Varian Gemini 200 (200 MHz), Varian Gemini 
15 300 (300 MHz), l//!^— • *j fc^f AVANCE 300 o 

#&HPLC mm ■ ^^ItM^ 71—:/ 5/ MMS^*^ 
: YMC Combiprep ODS-A S-5 Mm, 20 X 50 mm 
20 *&$£ .: A ?£, : 0.. 1% MJ^nKH - 

BJ£.: : 0.1% hJJ^Wn'Rgfe- ^fT-fe b = h V iv 
'fyV^VblrJ'nVk: 0.00# (A WB $=90/10) , 1. 20 ^ (A Wi/B $ 
=90/10) , 4. 75# (A «/B «=0/100) , 7. 30 # (A »/B $=0/100) , 7. 40 # 
(A tt/B $=90/10) , 7.50# (A S/B $=90/10) . 
25 ^7^xyhf>f^/VB: 0.00# (A $/B $=95/5) , 1.00 (A #/B » ' 
=95/5) , 5. 20 # (A $/B $=5/95) , 6. 40 # (A $/B $=5/95) , 6. 50 ft (A 
$/B$=95/5) , 6;60# : (A$/B:$=95/5) . 
-.• ffiifc : 25 ml/min % tfefctt& : UV 220 nm ■ 
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mm, (mp) h\ ix.ii wAm^wm^ (Bochi N B-545M) m 

###J 1 3-(4-T 5 y 7s=/l/)^B^y»^f^ 



SkifrT* -A* (15 mL, 206 mmol) «r^*y*-/V (60 mL) fciBT U 

io ^wm^L/tio 3-(4-r^y7^^/v)7 B D/N°^ (10. 1 gN ei.i 

10 mmol) &J&|J*. N m^X* 18 BfP«#Lfc 0 $£*S £CtfB!N O&it 1 ? 

^ty-eft^tsriiao, *m;*ft(io.9 g, jr* 99%) 

15 MS m/z 180 (MH + ) 0 

###J2 2' , 6' -v 5 ^ fvHf 7 3l^W3-#/W^t fc K 



3-/P^yX7^7t F (18.5 g> 100 mmol) N 2, 6-v^ *n/l/^f 
p^S6 (21.0 g> 140 mmol) £ 1 M fctiti- h V ^AtM&JK (200 mL) % 

20 (ioo mD teXTfih/v^y (200 mD ©S«»c»#p$*, 7;^yfil 

fcSL fh7^(M)7x-;^7^y)^7^!)A(0) (5. 78 g, 5.00 
mmol) &tin%.it 0 ^^&^SrT/^=^■y#|S^T^ 80 °C X- 20 I^TO^Lfc 0 R 

25 7c: 0 JRatSr^y iJffjVZiy ^77^- (^ 1^~10% ff-g&^/k 
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/^•fy) xmmu %Mit$V5 (20.4 gN urn 97%) ^m^m^tLx 

MS m/z 211 (MH + ) 0 

3 3-(4-{[(2-~ h P7i^V)^;^^;H7; /} 7x^)/p^y 
5 ^ 




0. 



3-(4-T $ 7 7 ^-^-fv^vmtJ-fr (2.69 g N 15. 0 mmol) <Dt°y>>y . 
(20 mL) JgMRfc 2-= hP^^ify^/WTj^/l^u U K (3.99 g, 18.0 mmol) 

10 {L&hffik^fr&toiLX 80 °CT* 15 #PMM#U ±7 4 MiUc„ 

fi^v'li o-r hf77 4~- (30%~60% g^a^/U/^df^;/) 

t'iSL, (3.39 g> W 62%) ^67°y^f B i:U#fc 0 

MS m/z 365 (MH + ) 0 

15 ###I4 4-[(2-7zc^/U-l)i-4y^^/U~l~4/V)^^/^^ l 'g^/^;U 




2-7*~/Ujy K— 4/ (4.2 g, 21.7 mmol) *5 i V**^ h JJ >7 A (60% 
$tt> 0.96 g, 24 mmol) Of h7t Ko77> (90 mL) N,N-^^^ 
5 F (10 mL). *«fc*fcT20#ffl!*#bfc. &J«{- 4-^n*^ 
20 fvU£M^?vW (5.0 gs 21,8 mmol) tit" 18 «»L7c 0 
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1:2) fctfU *JBfc£* (2.8 g> ft* 38%) M6»tftiLT#f: 0 
MS m/z 342 (MH + ) D 

##$|5 {4-[(2-7^=/U-lH->T yK-;l/-l-l'/U)^f/l']7x^) * 



8.20 mmol) St^tKx h 7 t K P 7 7 V (100 mL) fc&fl? U *#L7c 0 ^£>^ 
jRfc 1.5 mol/L y^7^^ = !>A«D h 4^ (13.5 m L s 

20.3 mmol) &jBTLfc 0 . i©M^*^T-C 4 fl#IK»# Lfcg, Kifcjfcfc* 

^ovf^77^ (@^^^:^l7-y=l:4~l:2) tel-ft U ^M^fe 
(2.25 g, ft* 88%) tift}|li«ftat#fc, 
MS m/z 314 (MH + ) 0 

6 3-(4-{[4-(^po^ y< y ^/U] [(2-^fp7i=;l')7;^ = 

^]7 5 y j^^^/^T-p/^^sg^^ 



3- (4- {[(2-- h n7s=^)^^=^]7^)7*=;i/)/p/'!y|^ yvw 
(2.78 g N 7.63 mmol), 4-^n^f/Ky^7;^^ (1.21 g, 7.70 
mmol) *5j;tJtHJ7i=^7-f> (3.93 g, 15.4 mmol) ©f/l/xy (150 
mL) $«&3K#T»#U T-/ 9 S*A>'#V&i?^7->l> (40% Wl^yJgEjfc, 




o' 




0 
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6.98 mU 15.4 mraol) *Mx_, M^TMtX 72 mmUWLtz. 
$tJ±MU »^!)*^7A^P7 h^??^- (20%~60% TO^^ 

fc^tl^ISiJL, M:£$t$gLT, 3m\t%m (3.65 g, 95%) 

MS m/z 503 (MH + ) e 

##$J 7 4- { [ (2-7 * =.)U^jV) (4-7i^-l, 3-f7/-;V-2-f />) 7 $ 




10 4-7i=/H-(2-7i=;l'Xf^)-l ) 3-f7y- /k-2-7 5 V (4. 63 g> 
16.5 tnmol) ON,N-^^*/l/A7 5 K (50 mL) flSSKH:**^^* h V. 17 
(60% 990 mg, 24.8mmol) ^Mx.X 30 4-(7a ; t^f 

/W&SWSM^Vl' (4.54 g, 19.8mmol) SrJPx.fc„ »£#J*rMT» 2 fl#^Jt 

15 £E»JgLfc. ajtSr^y *y/l/*7A^a? ^77>- (5.%~50% ftgft^^ 
/k/^df-f-^) ttffHSU 3t«fls£4* (3; 39 g, 48%) SrJIfettft* i: L 
T#fc 0 ■ ,'. •• 

l H NMR (CDG1 3 ) 5 : 3.00(2H, t, J=7.8Hz), 3.69(2H, t, J=7 ; 8Hz), 
3.90(3H, s), 4. 71 (2H, s), 6.76(1H, s), 7. 18-7. 41 (10H, m), 7.86- 
20 7. 88 (2H, m), 7. 98-8. 00 (2H, m) 0 

8 (4- { [ (2-7i =/U;c?vl,) (4-7 ^ ^/U-l, 3-f7y"^-2-f )V) 7 % 



•OH 



80 




WO 2005/087710 



PCT/JP2005/004872 



#%#|5 tmmzLX, 4-{[(2-7^=^^/V) (4-7i^/V-l ) 3-f7y- 
#fc 0 « 81% D 

*H NMR (CDC1 3 ) 5 : 2. 99 (2H, t, J=8. 1Hz), 3.68(2H, t, J=8. 1Hz), 4.65- 
5 4.69(4H, m), 6. 74 (1H, s), 7. 19-7. 41 (12H, m), 7. 87-7. 90 (2H, m) 0 
&%®\ 9 4- { [ (4- 7 1 3-f 7 /-;i'-2-'f ;» {-fn \f)V)7% 



###J7 ^iiat^ 4-7^-/WN-7°n tf/Wl, 9—^-2-7 % yt> 

10 b^JKb^^Sife^^^i UT#fc 0 IR* 75% D 

'H NMR (CDCI3) 5 : 0.93(3H, t, J=7.7Hz), 1. 64-1. 74 (2H, m), 3.40(2H, 
t, J=7. 7Hz), 3. 91 (3H, s), 4.85(2H, s), 6. 72 (1H, s), 7. 23-7. 42 (5H, m), 
7. 82-7. 85 (2H, m), 7. 99-8. 01 (2H, m) D 

###111 0 (4-{[(4-7x^;H,3-fT^-/H^^) (7°p \*ft>) 7 % J ] / 
15 f^}7x^)^^/^ 



###|5 tmmz LT, 4-{[(4-7cc^/Wl,3-^T^/-^-2-^^) (7p t° 
$ 67% 0 

20 Ml NMR (CDC1 3 ) 8 : 0.93(3H, t, J=7. 4Hz), 1.62(1H, t, J=5.8Hz), 1.64- 
1. 74 (2H, m), 3. 40 (2H, t, J=7. 7Hz), 4. 69 (2H, d, J=5.8Hz), 4. 79 (2H, s), 
6. 70 (1H, s), 7. 24-7. 39 (7H, m), 7. 84-7. 87 (2H, ra) 0 
1 3-(2-^f^-l-t7f^)'<yX7;l'7t K 
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i^H^pyl^^lj^^ffell^lji: LT#7t 0 W 65% 0 
MS m/z 247 (MH + ) 0 

##0U 2 [3-(2-^ f 7f ^) 7 ^ ^ y 




3-(2-^/V-l-t7f;k)^yX7/l/7k K (2.39 g, 9.70 mmol) I: 1,2- 

b**y^?y do mD fcj:(jtrh7tKn77^ do mD ©isafcteastf? 

^TrvX^b*?!^ M ?A (0.189 g N 5.00 mmol) %toz„tc'&, 

mux* 3 «}t#L7c 0 s^^^^^Jnx., ^^^-?ttttiLfc 0 mm 

l:v'!J^^7i 1 ^P-7h^77^- (5%~30% g^i^^vl'/^ "?->") T* 
»*U *JHfc£» (1.96 g> IK* 81%)- £&&Wi$att$«£ tT#7c 0 
*H NMR (CDC1 3 ) .5 : 1.66(1H, t, j=5. 9Hz), 2. 03 (6H, s), 4. 74 (2H, d, 
J=5.9Hz), .7.07-7. 19 (5H, 10), 7.35 (1H, d, J=7. 5Hz) , 7.43(1H, t, 
J=7. 5Hz) 0 

###|1 3 4'-t Kp , 6'* -^^ f ^fc^i^/l'-a-^/W^f t K 




HO XH, 

4-7a^-3, 5-^f/k7x/-/l/ (10.3 g> 51.0 mmol) & £ t>* (3-xfr/I^ 

^7i^)#py|S (7.67 g, 51.2 mmol) £. 1 M IfcMi- V ]) &7kW!& 

nLh cc^/— (50 mL) & J; T>* j> y (150 mL) <DUm\^M^t, 
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(2.95 g, 2.55 raraol) %1)\lK.tz 0 K$M%T )V =ty% ffl %~f s 80 °C "C 24 B# 
'&s UfcMhtz, aif&^y %f)\>1oy A? P^r hi/y (10%~40% ffi 

m^f-^/^*v» tssL, sn-fbi^j 0.53 g, ir* 83%) zmm&ffi 

MS ra/z 227 (MH + )„- 

#%0U 4 4' -{^y*J;vjr**s)-2' , 6' -j?yf;i/tr 7*=/u-3-* ;M;i/rt 
K 



4'-t Ko , 6' /Hf7i=/W3-*/M;I/f k K (2.26 g> 

10.0 mmol) $oi.T3-s<yi?;V-7u % K (3.42 g, 20.0 mmol) (D H,H-*? * ^/U 
K (10 mL) m&fclfcmti V V J* (2.76 g N 20.0 mmol) trtiUX., 

70 °c -e 2 ^Rfl»b7c 0 Rfcwucfrzto^ mm^^xmmLfz. 0 mmm 

^!)*^*7A^P^h^77^- (^^ri?-^~10% g^^oi^/U/'^drf-^) 
T"tlL> *Jgte£«J (2.90 g N J|X^ 92%) lT#fc„ 
MS m/z 317 (MH + )„ 

###Jl 5 [4'-(-<>'v ! 7U^-^^)-2' ) 6'-^^^7^t^ ; c^7W3-^/>]^ $ J 
— /U 



2 ilSlliiCtT, 4'-(-0-^^-dr^)-2' , 6' - v=t< 9vHf !7 ^=,1- 
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'H NMR (CDCI3) 5 : 1.65(1H, t, J=5.9Hz), 2.01(6H, s), 4. 73 (2H, d, 
J=5. 9Hz), 5.07(2H, s) , 6. 75 (2H, s), 7.07(1H, d, J=7. 3Hz), 7. 13 (1H, 
s), 7. 30-7. 48 (7H, ra) 0 

5 /^xt K 




■ ■ LT#fc 0 Jfc* 78% 0 
10 MS ra/z 281 (MH + ) 0 

/W] ^ * y -)V 




15 7i=;W3-*;^;l'ft Ki> LT#7c 0 98% 0 

l H NMR (CDC1 3 ) .5 : 0. 32-0. 39 (2H, m), 0. 62-0. -69 (2H, m), 1. 22-1. 36 (1H, 
m), 1.66(1H, t, J=5. 9Hz), 2. 00(6H, s), 3.81(2H, d, J=7.0Hz), 4.73(2H, 
d, J=5. 9Hz), 6. 67(2- H, s), 7. 04-7. 09 (1H, lii), 7. 11-7. 14 (1H, ra), 7.31- 
7.36(1H, m), 7. 40 (1H, t, J=7. 5Hz) 0 

20 #%M18 4'-(2-^c h^-i/^ b^v-)-2' , 6' :7^~/l-3-;>7/W^ 

ft K 
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4'-t t^-jW? x.~;v-1-jj IV^JV? t K (8.52 g, 

37.7 mraol) fccklK 31— x/V (6.15 g, 56.6 mmol) 

© N,N-S^?VHM'A7 5 K (40 mL) JfftttCftR* J> *A (6.25 g, 45.2 
mraol) 33j;t)«3^b*P !7A (1.25 g, 7.54 mmol) 80 <C T* 18 

(5%~25% mm^^/^z-v-y) -cutRu &m<t& 

m (10.0 g N 89%) 4r^fe?ft*t4fct Ut#fc. 
MS m/z 299 (MH + ) 0 

10 ##0IJ19 [4* -(2-3: hdf$/3c hdrv^)-2',6'-v ! ^^yHf7^=/W3-^;v3^ 
9 J*- As 



4' -(2-3i f*3f$/;c h^)-2\6'-S^5S^tf7 3:=/U-3-#/W^x t K 
(2.39 g, 9.70 mmol) & 1, 2~v^ h^cc^ (20 mL) *5<tt>*X b 7 fc Ko 
15 777 (20 mL) <D « l^f? £ it\ 7k#TTvKltfc* MJ !7 A (0.227 

g, 6.00 mmol) ^Bx./tf*. RSt 3 B$Hajf# Lfc 0 RJSttl^ftT^*-!? 

7 4- (20%~50% ^3i^;v/^drf-i/) Ti*$JU (3.55 g, Ifc 

20 ^98%) Sr*f6feifti 
MS m/z 301 (MH + ) 0 

##0ij2 0 (2E)-3-(4-r 5 y-2-7^B7s=A')7^ J) /P^^/U 



4-70^-3-7/^07-^ (13.3 g, 70.0 mmol), r^!//Hfe^/U 
25 (9.48 mL, 87.5 mmol) & J; h V X (2-/ ^ )V7 ^ -)V) z}%7. 7 4 V (8.52 g N 





0 



28.0 mmol) £ N,N-^ lf/Hf /V7 ^ (50 mL) *JiV N, N-^«* ^ 
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7^/^75 K (50 mL) fcW-MZ&s g^/^v^-MH) (0.786 g, 3.50 
mmol) %Mz.X, T/U^y^mUT. 110 t f 5 mmMWLtc 0 &}&Wi*]fc 

~6o% g^^fv^/^if^) mm<k&yo (h.o g , jr$ 96%) & 

MS m/z 210 (MH + )o 

#%#)2 1 3-(4-7^y-2-7/^a7i=/V)7 , 0^y^f^ 
o 

(2E)-3-(4-T5: /-2-7/^P7i-^)7^ 3J /H&afvU (12.4 g, 59.3 
mmol) J^)V (120 mL) 10% /^7v^!)A-^| (50% ^tK 

p°p, 4.0 g) ^Px.T7K»#fflmT (MJEh 12 «FlW««iLfc. fthft 

SrBJBUU **Sr«flE»«6Ufc. M^U*^7A^-7^77^ 

(20%~50% g^^/W/^l^) T?»»U (9.89 g N ft* 

79%) t*|tftj(llttftiLt#fc. 
MS m/z 212 (MH + ) 0 

#%#|2 2 3-(2-77^P-4-{[(2-= h D */Mwl/]7 5 / } 7 * 

o" ' ' ' 




o 



3- (4-7 ^ 7x=/l/)7 P OA'Vix^ (9.89 g, 46. 8 mmol) 

©t'D v^y (70 mL) 2-=hn''<y^^/v*=;^o!) K (11.4 g, 

51. 5 mmol) ^>lfoiB*, ifit* 70- «PWH»^Ufc.. »SSESr»ff»« # 

6H7tM^7Ki^i?^f L /V^*PX.-C 80 °CT* 15 ^M1»U tyO 
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mf±WkmLtc 0 mmz^v xi?^*?^? v?^???^- (2o%~5o% 

f-fr/^W) t?*SSU nmit^m (14.2 g> 76%) ^ffe^DX 

5 MS m/z 397 (MH + ) e 

##$J2 3 3-7'n^-l-(2-xhdr^xf;l/)-2-73:^-lH-'f VKwl/ 



7K<£l% TK^k^by^^ (60% Jfttt, 0.48 g, 12.0 mmol) £ 3-:/p*- 
1-7 zc~)V-\Yr<i V Y—A' (2.72 g x 10.0 mmol) © N, N-vM f^^^AT 5 

10 k do niL) mm^m-r^M^ &m#m*.T, pare 30#iw«#Lfc o r 

JSffiHl HPPif/l' a^f-JV ^-—y-JV (1.65 mU 15.0 mmol) %1Wx.^ 

70 °C *e 3 BtM^Lfco S«(-*^rAP^^ ^^f-^Tttffi t7t 0 ttftifc 

g^^U*W7A^P'7^77^- (^df-f-^-25% M^/K/^ 
15 dff-^) T'iSL, *fffc&4fe (2.60 g> HX* 76%) LT#fc„ 
MS m/z 344 (MH + ) C 

##M2 4 3-[l~(2-J. \* A?)^-? s.~A'-l)l-' f V /W3-^/V]^ 



20 ##0fl2 i:PfiSfcL"t\ 3-^P*-l-(2-a h*'>a:f-/l/)-2-7*^-lH-< 
LTifc, JR* 30% o 





MS m/z 370 (MH + ) 0 
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*%M2 5 {3-[l-(2-^ h^i/^^/U)-2-7^^/WlH— T^K-/W3— f/U]7 




#%#)J 1 2<t|^#^LX, 3-[l-(2-^ h^r^^^)-2-7^^/U-lH-^ ^ K 
97% D 

MS ra/z 372 (MH + ) D 

• #%#!| 2 6 {4- [(3, S-*J-7zz~jV-m-\?7 p< =f-)V~] * 




10 

3, 5-i?7 yV—JV (7.32 g, 33 mmolK [4-(^tm^f^)7x^ 

/KM*/ — )\s (5.00 g N 32 ramol), j^#y?A (6.90 g> 50 mmol) &£l>* 
N,N-^^f;^/l/A7? F (50 mL) CS'qftt: 120 °C T* 1 HtHHi^ bfc 0 

(7.10 g N l» 63%) ^M^'LT^/ho 

X H NMR (CDC1 3 ) 5 : 1. 59-1. 68 (1H, m), 4. 66 (2H, d, J=5.8Hz), 5. 39 (2H, 
s), 6.67(1H, s), 7. 10 (2H, . d, J=8. 1Hz), 7. 24-7. 47 (10H, m) , 7.84- 
7. 90 (2H, m) 0 

20 ###12 7 4-{[5-(4-7/^n^3:^/lx)-i-^^/wiH-k°^y— /I/-4--T/W]^ 
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o 



5-(4-7;^o7i=/^)-l^ i-jV-V\-\£y-/—)V-^-^)V/^)Vf\i K (1.02 
g, 5. 0 ramol) <2xh7t Y^yyy (10 mL) jgttfc, 0 <C X^mi\D) ^ !7 
&T>V%=.*?& (200 mg, 5.27 mmol) &JP;t, 0 t t 1 B#ITO# bfc„ S 
5 M^MI^ h y !7A+7KfR^ (1.0 g) SrflPX., Itfit'IlX 30 

t Ko^rv'SIfi^fyV (910 mg, 6.0 mmol), h V 7 '<? )Vib7,7 4 y 
(1.61 g, 8.0 mmol) jSitF'T I>7t Ko77^ (10 mL) ^^JDx., 1, 1' -(T 
^/v^/l^^U) i^tT^y (1.50 g N 5.94 mmol) ^MT'APx., ^fiT 1 

y^- (io%~65% m^^-^/^-fy) x-ffiMLs mMik&yo 025 mg , nx 

^ 54%, 2 M) UT#fc 0 

X H NMR (CDCl,) 5 : 3. 81 (3H, s), 3.88(3H, s), 4. 83 (2H, s), 6. 90 (2H, d, 
J=8. 9Hz), 7. 17 (2H, t, J=8. 7Hz), 7. 34-7. 41 (2H, m) , 7. 67 (1H, s), 
15 7.97(2H, d, J=8. 9Hz) D 

###!|2 8 (4-{[5-(4-^/^P7cc^/^)-l-^^yW-lH-t 0 7^-^-4— f JU] 



20 Mfe&ttf-JV (920 mg N 2.70 mmol) <DT b 7 t Fo77> (10 mL) 

0 V X7kmit]) ^I?AT/l^^A (200 mg N 5.27 mmol) ^Px., 0 °C V 

1 #RB9l#Lfc 0 Sra^fcM-7-by ?^+7k» .(1.0 g) £jtJPx., ^fi 
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kmlt 30 ftmmwvtz, *m®&mi\^ tt«iu, mmit&w 

(680 rag, 80%) £S££»»<!: LX#fc 0 
MS m/z 313 (MH + ) D 

#%$12 9 5-(2-7i-;Hf/V)-3-[4-( h D ^yV^-n ^ 5vW 7 ^ =/k]-lH- 




3-[4-( I> y 7/i^;tpy5viO:7cc~^]-iH-fc°9>^~/i'-5-#/wvv^fc K 
(1.20 g N 5. Oramol) £ N,N-v^^f/^;kA7 5 K (10 mL) \L#M U *-fb^< 
^v^W hJJ 7 (3.25 g> 7.5mmol) *3 .fctf&Bfc* JJ * A 

(2.76 g, 20.0 ramol) fcjp*., mUX* 14 RSMHHfWLfc. EJfcft£t&«r7kte& 

$ILT\ SiSSrS'JJ -fitftVjiy&ir p-r h^'y 7^ — (10X~65% ffl&ac^Vl'/ 

(30 mL) *5j;t^^/-^ (30 mL) K^fi? U 10% ^7^!>A-^i (50% 
^7kp n q, 500 rag) ^^JP^, ^^£E^tK*#H^;T> 2 0#TO#L7c o $ 

«3iSlJU ^i^^TOtT, i&Mfc&m (880 rag N J« 56% N 2 II) £M 

MS m/z 317 (MH + ) 0 

3 0 [4- ( {5- (2-7 -3- [4- ( hy7/l-tP^ ?vW) 7 * ~ 




•5-(2-7x=/l/xf-;l/)-3-[4-( h V 7/M" P ^ -1H- fc° 7 )V 

(318 mg. l.Ol romolK [4-(^ P P ^ ^-/^) 7 ai~;U]/ $ J — ;V (240 rag, 
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1.53 mmolK V !7 & (276 mg, 2.0 mraol) *5 «t N, N-v 5 ^ f-sUfc/l'M, 

75 K (10 mL) ©1^1)1: 120 1C 1 mm^WVtc 0 Rjfcm,&%d* 1 
ffim^^X*tiimLfr 0 mm.^JVm* Presep Dehydration 

tube m%mmmm *m^xi&mk, mm\^ito ^s^^'^^yA 

^•7f/77^- (10%~80% ^^f-yv/^^f-^) XftMU ^JStt"B^ 
(220 mg, IR* 50%) £H6«^<!; LT#7c„ 

X H NMR (CDC1 3 ) 5 : 1.63(1H, t, J=5.8Hz), 2. 78-2. 94(4H, ra), 4.66(2H, 
d, J=5. 8Hz), 5. 24(2H, s), 6. 46(1H, s), 7. 06-7. 13 (3H, m), 7.20- 
7. 33 (6H, m), 7. 62 (2H, d, J=8.2Hz), 7. 90 (2H, d, J=8. 5Hz) 0 
##0J3 1 (4-{[(lE)-(4-^; 3 i^/Wl,3-^7'y-^-2-^/U)^^^^]T5 



4-7i=;k-l, 3-f7y-yH-*;M;l/7 t K (1.10 g % 5.81 mmolh (4- 
75;7i=;k)^^/-/k (615 mg, 5.0 mraol), W®. (0.4 mL) *5£tf 

(10 mL) <Z)^«^1? 30 ^^»b/t 0 gl&I^ 
£^drf->T*«!U flTfflLfc@ft£MU ^=3rf-^Xffi^^ ^iLT, * 
S-fb^fc (1.30 g, W 88%) SrJtfeJjS^i Lxntc 0 
X H NMR (DMS0-d 6 ) 5 : 4. 54 (2H, d, J=5. 7Hz), 5. 25 (1H, t, J=5.7Hz), 
7.36-7. 55 (7H, ra) , 7. 99-8. 08 (2H, m), 8.39(1H, s) , 8.92(1H, s) c 
#%fj3 2 (2E)-3-(6-7 5 J /V)7 7 V )V^^^)V 



2-7 ^ i?y (13.5 g N 78.0 mmol), 7 7 ]) ^M^^^ 

(10.1 g N 117 mmol) *3 J: U b ]) * (2-t f-)vy -;V) ft* y 4 V (4.75 g> 
15.6 mmol) %7~t b-bV^ (200 mL) 7 v> !7 -Mil) 

(1.75 g, 7.8 mmol) *Mk.X, 7/U=fy^m^.T, 100 °C X* 1 mMWVtz* 





o 
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m*mmw*te£x?? uu*s\s&\mMLfc&, mwt^MxmmLfc, #m 

i/V -fitf^-fty n-? I>^77^ — (? d Kk^^X 0%~5% y^/ 



5 (3. 81 g, Jfcs|s 27%) J, t Lxntc 0 

l H NMR (CDCI3) 8 : 3. 79(3H, s) , 4. 79 (2H, s), 6. 26(1H, d, J=16. OHz), 
6. 51 (1H, d,J=8. 5Hz), 7. 59 (1H, d, J=16.0Hz), 7.64(1 H, dd, J=8. 7, 
2. 5Hz), 8. 19(1 H, d, J=2. 3Hz) D 

###J3 3 3-(6-r? y t°y ^y-3->f/W7'oAy|^^ 



(2E)-3-(6-T5: / h 0 !J v'y-S-^/V)/^ y /l/SM fvl/ (1.5 g> 8.42 mmol) 
;-JV (15 mL) \mm^^s 10% ^7^!)A-^ (50% ^7k n °n, 

o.3o g) %Mz-X7km%m%.T (jugjek &ux m mmwLtc 0 mm*m 
sou mwizmmmmLtc mmz^v $ ? h 7 ^ - (0% 
15 ~io% y-ju/mm^^) -emsiu mmik&m (1.26 gs w 83%) 

X H NMR (CDCI3) 8 : 2. 57 (2H, t, J=7. 6Hz), 2.8l(2H, t, J=7. 6Hz), 3.66 
(3H,. s), 4.36(2H, s), 6. 42-6. 48 (1H, m), 7. 25-7. 32 (1H, m) , 7.92(1H, d, 
J=l. 9Hz) D . : 

20 #%#J3 4 3-(6-{[(2-~ yv7^=.}V)*/Vfo~;l<-\T f ]) v> ^-3->f /^) 




CH, 



10 



o 



o 




.0. 



•ch. 



0 
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3- (6-7 5 7 try ^W^^PAyil^/V (500 m g> 2.78 mmol) £> f 
U-^y (5 mL) 2-= h P^y-t?y*/Wfr-/l^ p y R (924 rag, 4.17 

mmol) fcill*.; *It 16 B#TO#bfc 0 RJ©«e^*SriP^fc^, Wfife^^^T 

ft* 36%) SrJtfiltii-i tT#fc. 
MS m/z 366 (MH + )o 

###!|3 5 (2Z)-2-7/^n-3-(4-^ h U7 ^^}V)T ? V frtit^ JV 




/VifrXifr; -2-y jv-frximk^fr (4.90 g, 20.2 mmol) ©rhn 
Ft? 7 7 y (40 mL) *g«C«:&*M£T 0 °C fcT«#U 1,6 M n-T'fvM 
^!>A/^^r1hy^ (13.1 mL, 21.0 mmol) %ffiTLtz„ 0 °C 

X 30 #WJH$Lfc8L 4-- hP^yXT/I^t K (3.05 g % 20.2 mmol) © 
fF7tKn77V (40 mL) &?£a>«TLfc 0 I^fe^ifiTT* 16 
U 7K^Lfc^fbTy^-^>7A7K«»x.fc^, ttffl 

$ryy Xffjl'jj v P7^77^- (3%~40% S^Kai^k/^dF-iJ-y) -e 
**«U (3.46 g> iR* 72%) SrJlfe»*iLTftfc. 

'H NMR (CDC1,) 5 : 1.26(3H, t, J=7.2Hz), 4. 26 (2H, q, J=7.2Hz), 
6.92UH, d, J=20. 5Hz), 7. 57-7. 65 (2H, m), 8. 18-8. 28 (2H, m)„ 
#%$|3 6 3-(4-7^7i = /k)-2-7/^P^PAV|if;V 




o 



#%#J3 3 tRItLt, (2Z)-2-7/^P-3-(4-= b n y T ? y ^ 
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*H NMR (CDCI3) 8 : 1.26(3H, t, J=7. 1Hz), 2. 95-3. 21 (2H, m), 3. 62 (2H, 
s), 4. 22 (2H, q, J=7. 1Hz), 4. 89-5. 12 (1H, m) , 6. 60-6. 66 (2H, m) , 
7.03(2H, d, J=8. lHz) 0 

#%0ij3 7 2,2-v 5 ^/U^-n-3-t Fo d rv'-3-(4-^hn7i=^)/p^y| 

5 




^P-=E- v^/M-og^o^/V (20.3 g, 100 mmol) t ]E*&t&* (6.5 g, 100 
mmol) ©ff7t ,KP7?y (100 mL) H^Sr 10 ftffltoBMUVtc<Dh, 

K (8.4 g, 55.8. mmol) IrlTUfc. S» 4 0# 

10 mmmL-ft<Dh, ssias-etfsiu M/kn-T-h y !>^tk^^p^> sm^f- 

»JEE*if6Lfc 0 iS^^^7A^-7f^7^ (5K~40% R|s|ts. 

^u/^driT-y) -ottisu &m<k&vo (4.80 gx ft* 20%) *n&mw.mk 

15 'H NMR (CDClj) 5 : 1.34(3H, t, J=7. 1Hz), 2.96(1H, d, J=5. 1Hz), 

4. 35 (2H, q, J=7. 1Hz), 5. 27-5. 38 (1H, m), 7. 63-7. 69 (2H, m, J=8. 3Hz), 
8. 23-8. 29 (2H, m) 0 

###|38.. 3-(4-T 5 /7:3i=/W)-2, 2-v>:7/M-p-3-fc Ko^^n^^i. 

K,N N 




20 

###13 3 <!:|rI$S(CLT> 2, 2-v f 7/M-p-3-fc Kn^y-3-(4-n ho7x'^ 
^)7nA"yiif;^^i{k^^M*iLT||fc 0 ft* 75% D 
L H NMR (CDCI3) 5 : 1. 24-1. 35 (3H, ra), 3.40(3H, br s), 4.29(2H, q, 
• J=7.2Hz), 5. 02 (1H, dd, J=15. 5, ,8. 5Hz), 6,65(2H, d, J=8. 3Hz), 7. 20 (2H, 
25, d, >8. 3Hz) 0 
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##$|3 9 4- { [ (2-7 x =^xf ;k) (4-7 x 3-f 7 ^-;W2-^ ;P) 7 



(4-{[(2-7*-/l/Jt^/U) (4-7xx;l/-l,3-f7y-/H-^ MT % S]*? 
5 JV)y a^-jV) ? $ )V (3.0 g, 7.49 mmol) ©rh7t (50 mL) 

«^H^{b^^^^ (1.95 g s 22.5 mmol) SrflU*., SJB.t 3 itffilf # Lfc 0 

- (5%~50% W&^^/^^rV) t'tlLT N SUS^-B^ (2.02 g, IR^S 
68%) LT#fc 0 
10 l H NMR (CDCI3) 5 : 2. 97-3. 05 (2H, m), 3. 66-3. 74 (2H, m) , 4. 73 (2H, s), 
6. 77 (1H, s), 7. 17-7.48(10H, m), 7. 81-7. 89 (4H, m) , 9. 99 (1H, s) e 
###J4 0 (4-= h P7 



4-=l>P7x;-^ (10 g N 71.9 mmol) N ~? u ^^.^J- ;V (13.5 g N 80.8 
15 mmol) $o£tffcm% V !7 A (12.0 g v 86.8 mmol) © N.N-^^fWAT? 

k (100 mD mm&&m.t* is mmwLtz, R^mm^mmmm^ mm* 
(16.0 g, urn 99%) zm&ftvz&t lt#7c 0 

20 l H NMR (CDCI3) 5 : 1.31(3H, t, J=7.0Hz), 4.29(2H, q, J=7.0Hz), 
4. 72 (2H, s), 6. 97 (2H, d, J=9. 0Hz) , 8. 22 (2H, d, J=9.0Hz) o 

##fH4i (4-r $ jy^j ^^)mm^f-^ 




o 
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(4-= h P 7 x / ^i/) f^Slf (10. 0 g> 44.4 mmol) & XTfi 10% 
VJ»-fizm (50% £*fi^ 3.0 g) ^7f-7tKn77^ (50 raL) &£TT*>fi 

;-;v (50 mD <om&mi\cM7Ls 7kmm.m$>, is mmmwLtz 0 m 

77^- (^^^-/V:-sdr^y=l:2~2:3~l:l) fc#U #E>*lfci|&iftfrBHft 
3:^-^*f-^feSIS*fC, ^Ji4b£^ (6.4 g, » 74%) *mt& 

l ti MR (CDC1 3 ) 6 : 1.29(3H, t, J=7.0Hz), 3. 46 (2H, br s), 4. 26 (2H, q, 
10 J=7.0Hz), 4.54(2H, s), 6.-63(2H, d, J=9.0Hz), 6.77(2H, d, J=9.0Hz) o 
##$|4 2 6-(^^/M-3r>')-4'-fc Kn^^i^/M-^y^y^f 
)V 




(4-fc K0^7i^)5j?oy| (5.0 g, 36. 3 raraoDs i?/U**c i/- 

15 3r^ n^.&M^^vW (7.0 g N 21.8 mmol) jSitJ^^irv'!?^ (18.0 g, 
55.2 mmol) %*$;—;V (50 mL)' *5 it/ b/Wcy (100 mL) ^-g-^i^P 
X.-, T/V^VgmtTc^, 7h7^(l>y7i^^7^y)A 1 7v , !?A(0) 
(0.45 g, 0.39 mmol) %Mx.tc, SM^T/l^'^ilMT^ 70 t t 2 8 

20 f^77^- (^gS^/K^f-^" 

=l:5~2:l) fctfU ^ft7tjNh§fc@m=^/V .^f-^&S^LT, « 

mit&m (5.0 g> 69%) ^ife7°'!iXi,|^ LT#fc„ 
• MS. m/z 335 (MH + ) C 
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15.0 mmolK 2-^PP^^7l/ sc^vl' a: — tvV (2.1 mL % 19.1 mmol) fe«fct>* 
(3.1 g, 22. 4mmol) <D NJ-^^f^;l/A7^ K (50 mL) f& 
60 °C X' 24 H#|ffljf#L;/fc„ EMffif ^~=f 
(2.0 mU 18.2 mmol) fc.fctf&SW; U # A (3.0 g> 21.8 mmol) 
ilftU 60 °C V 2 BIBJllttLfc. mt5:^ixf;K^|ilL, frkiam. 

j)^7A^n-7^77^- (aMK3^/W:^F-ify=l:l0~l:3) ICttU 
SSfb^fe (6.0 g N ft* 99%) ft^fijft«t*i: LT#7t. 
MS m/z 407 (MH + )„ 

#%$J4 4 [6-(^<^-y ? /V^-dr^)-4'-(2-^ h^S^ h^V) If 7 * 
)V\ / 9 J —)V 



6-(^<yi?/V3-3c^)-4' -(2-^ h**s^ tf 7i=;W-3-^/l/jKy^^f 

/l- (2.0 g N 4.92 mmol) ©^ItKx h 7 t Kn79V»» (40 mL) fc*#T* 
**fc!J f^7;l/5-^ (0.19 g, 5.01 mmol) &fflT? 3 f^Mjfi 

#Lfc 0 K£*St*r*?fr LfcfK U !7A+7kfPtf (3.0 g s 5.74 mmol) 





0 
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/U:^^f-^=l:2~l:l) fctfU #fettfc3fe**W*=^/V ^ty*>?)S 

■»*UT, mmit&W (1.7 g s 91%) Srifetttt*iLT#fc. 
'H NMR (CDC1 3 ) 5 : 1.26(3H, t, J=6.9Hz), 1.57(1H, t, J=6.0Hz), 
5 3.62(2H, q, J=6. 9Hz), 3.82(2H, t, J=4.8Hz), 4. 16 (2H, t, J=4. 8Hz), 
4.65(2H, d, J=6. 0Hz), 5.07(2H, s), 6. 94-7. 34 (10H, m), 7. 50 (2H, d, 
J=8.7Hz) 0 

#%#IJ4 5 4'-(2-^ hdri/ji h^^)-6-p< 1> ^^t'7i=;U-3-*;^;l/7 t 
K 




Wj4 2i:lilClT, l-^P*-4-(2-3i h^^ai hdf-i/)^y^yi 5- 

1t 0 &m 70% o 

MS m/z 301 (MH + ) Q 

15 ##$j4 6 5-t KP^ri/-l-(2-^^-/V7a:^^)-lH-t 0 7^^/W3-i7/P^V 



HO 




^drfvug^^oifvl^ h .y r> AJt (10.5 g, 50 mmolh f^gfi (100 mL) *3 
ZLX*Y;V3UI/ (50 mL) OI^IC, ^tfi, WT^ (2-^f;l/7x^)t K7 
20 i^&KJft (7.93 g % 50 mmol) <Dfo®W (50 mL) &1NJI S 3 ^fPWIliL 

. y./f»c?vv=10/l~3/l) |CT«f»Lv*tfelS*«r#fc. OV-^, 

,• (36 mL) fc»*U 2 B^WRfcittLfc; WttftiPi, ^JtettSr«JET^ 
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m (2.69 g, JRsfs 22%) &#7Co 

'H NMR (CDC1 3 ) 6 : 1.30(3H, t, J=7.2Hz), 2.02(3H, s), 3. 74 (1H, s), 

4. 33 (2H, q, J=7. 2Hz), 5. 94 (1H, s), 7. 13-7. 36 (4H, m) 0 




5- 1 K P ^ 1- (2-^ ^vk 7 a =-JV) - 1H- fc° 5 V —A*-*- % frtfy&t^ 
(1.0 g, 4.06 mmolK j^TJ ]) !?A (0.84 g N 6.09 mmol) *5«fct* N.N-vM^ 
/^^A7 5 K (10 mL) (D^'U^ ^V^Wp^ K 

(0.49 mL, 4.47 mmol) £2P;i N nUKX 16 H#^^L-7t 0 E*««rllflte* 

^/W10/l~4/l) teT»*U SSHfeifejiio*JH<b^ (1.07 g % 4X^87%) 

l H NMR (CDCI3) 8 : 0. 90 (6H, d, J=6. 9Hz), 1.40(3H, t, J=7. 2Hz), 
2.02(1H, m), 2. 13 (3H, s), 3.84(2H, d, J=6.6Hz), 4. 41 (2H, q, J=7. 2Hz), 
6. 17(1H, s), 7.21-7.41(4H,m). 

##094 8 h*f-l-(2-^/W7 = ^/V)-lH-t° 7/-;H-^ 

*9 




CH, 
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(1.07 g> 3.54 mmol) O^tKt h 7 t Kn7 7^il (1.0 mL) fc N 0 °C, ft 
- #T\ *5d-fby^^AT/W5-l>A'(0.13 g, 3.54 mmol) fcflll*., RfitCT 2 

^mmwLtz 0 ejs&tbl b y ^j^+^mm (2.2s gN 7.0s 

5 mmol) SrJn^TMT? 2 n#IHft#LfcgU tffflLfc**»*r»iU 

fcTlMKU ^JlfettJR©^®^^* (0.85 g, ft* 92%) £ 

l H NMR (CDCI3) 8 : 0. 90 (6H, d, J=6.6Hz), 1. 92-2. 12 (2H, m), 2. 16 (3H, 
10 s), 3.80(2H, d, J=6.9Hz), 4. 65 (2H, d, J=5. 7Hz), 5. 64 (1H, s), 7.23- 
7. 36(4H, m) 0 

###|4 9 3-(^PP^f;l/)-Wy^h^v'^yX7;l'7 f t K 

CH 3 

c, OOy h 

0 

4--fy^h^yXT;i/ft K (6.9 g> 38.7 mmolh )V % ~ »7 A 

15 (12.9 g, 96.8 mmol) fcitF^ho^^y (39 mL) 'Ol^|(I, 0 < C> ft# 
T> Ab^rVTtWpiJ K (4.1 mL N 44.5 mmol) %Mz.s l^lfi^T 3 B# 

n^Y^fyy <<- (^*^W«^fvv=l0/l^4/l)KTft®!U m&H££h<D 
20 SSft^ (5.22 g N IR* 60%) £#fc 0 

^ NMR (CDC1 3 ) 8 : 1.08(6H, d, J=6.9Hz), 2. 19 (1H, m), 3.89(2H, d, 
J=6.0Hz), 4.68(2H, s), 6.98(lH, d, J=8.4Hz), 7.84(1H, dd, J=8. 4, • 
2.1Hz), 7.91(1H, d, J=2. 1Hz), 9.89(lH, s) 0 

###J5 0 4-f h*is~3-{.[(2-7 x-^/ls^/lr) (4-7i=/V-l,3-f 7/ 
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<i-y ^-sis-N-te-y 3-f7y- /W2-T ^ y (0.95 g N 

3.40 mmol) <D N, N-y 5 ^ f- )Vfo)V&T % K (7 mL) 0 °C, M*Ts 7K 

Sf-ft^hy !7A (60% 0.14 g, 3.40 mmol) W&.\^X 5 ftmffi 

5 #L7c 0 oV>T\ 3-(^ a f F^-^yX7;vf t K 

(0.70 g, 3.09 mmol) *5j;t>*3 h V 7^ (0.51 g, 3.40 mmol) SrJflx., 

^w. (^^^y/ftn*^ ^=io/i~3/i) ttllu 

10 (1.43 g, JK^ 99%) £#fc 0 

'H NMR (CDC1 3 ) 6 : 1.03 (6H, d, J=6. 6Hz), 2. 12 (1H, m), 3.03(2H, t, 
J=7.5Hz), 3. 76 (2H, t, J=7.5Hz), 3.85(2H, d, J=6. 6Hz) , 4. 68 (2H, s), 
6. 74 (1H, s), 6. 97 (1H, d, J=8. 4Hz), 7. 17-7. 34 (6H, m), 7. 34-7. 43 (2H, 
m), 7. 74-7. 83 (2H, m), 7. 84-7. 91 (2H, m), 9. 82 (1H, s) 0 

15 ##$J5 1 (4— f y~7 h*is-3-{[(2-7 (4-7 =;W1, 3-^T 




4--f yfh ^r^-3-{[(2-7 ^~;V^J-/V) (4-7 x=^-l, 3-f7^-;H-^ 
/^T^/J^f/^^yXT/l'ft F (1.43 g, 3.04 mmol) N ^^/-/W (5 
20 mL) h7t KP77^ (10 mL) (DWL&Vdfc, 0 °C, »Tx 7kSf« 

!7*^"hy (58 mg s 1.52 mmol) ^MtLs IrJJ&KT 2 l«Ji^ Lfc 0 fcfc 
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~i/D fcxmmv, m&Mi&vmMfc'&m (1.28 g, 88%) 

l H NMR (CDCI3) 8 : 1.01(6H, d, J=6. 6Hz), 1.47 (1H, t, J=5.4Hz), 
2. 09 (1H, m), 3. 02 (2H, t, J=7. 5Hz), 3. 70-3. 80 (4H, m), 4. 55 (2H, d, 
5 J=4.8Hz), 4. 67 (2H, s), 6. 72 (1H, s), 6.85(1H, d, J=9. 0Hz), 7.16- 
7. 34 (8H, m), 7. 35-7. 43 (2H, m), 7. 86-7. 93 (2H, m) 0 
##$J5 2 N-(3-t Yn3r*y7 3,~>V)-2-~ Y P^^if >X/UfcyT ^ K 

I 

//\ T T • 

10 LT#fc Q flX* 77% c 
MS m/z 295 (MH + )„ 

#%#|5 3 N-[4-(^ P P^^7>)-2-^-^y-2H-^ P> ^-7-^/U]-2-= ho^ 




15 N-(3-t Kn^^7a^/k)-2-=bP^yf y^/^y7 5 K (21.0 g, 71.4 
mmol) OftftBg (8 mL) MfflWK 4-^oo7tbS^^ (12.0 mL, 85.6 

ramoi) *'pL-?oMx.xmux° is mm mw lk. 0 &j«£7K7Mc&£\ ±c 

7c@#:£»U 7Kl?a^> a^LT, ^JStt^ti (14.3 g; Um 51%) £ 
20 MS m/z 282 (MH + )„ 

• -#.#0!15 4 (6-{[(2-= fn7i=;V)^=;H7.5/}-l-^^)/77y-3- 

... ^yV)^ ; - . 
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O 




OH 



O 



* ^ K (14. 3 g% 36. 2 mmol) i: 1 M tKM^ h U !7 AtK^ (120 mL) 

ft#U 4ffi7K^^V^^v-r>i,T^M, «CE»«6UT, (13.6 g, 

MS m/z 377 (MH + ) 0 

##$J5 5 (6- {[(2-= hP7x=;V)7/^^]7 5 y}-My/7 7y-3- 
-OU)H^?vU 



(6- {[(2-~ h B7x^l/)^;^^]rU}-Myy77y-3-^/l')W 
(2.84 g> 7.55 mmol) ^^^/-/U (8 mL) 7k^l\> Mit^^^ 

)\> (2 mL, 27.4 mmol) ^lTLfc c iTi^Tt, ^fflX 2.5 Hlfj^Lfc, 

A^P7h^77^ (20%~60% g^^^/^dfif ^) 

Hfr«rSSft^^-^^f-^6>ff*S*UX, «)afc##> (1.82 g , ijx^ 62%) 
£H&7°JJ XAfii UT#fc 0 
MS m/z 391 (MH + ) 0 




o 
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###J5 6 N,N-^^^;U-2-[(3'-*/U5:/W2,6-v J ^^/Ut^^=/U-4-'l'yW) 




4'-t Kp , 6' - v?^ f /Vlf 7i^;V-3-*;W^;l/f t K (0.905 g> 

4.00 ramol) 2-? P n-N, N-i^fvl'Tir b T $ K (0.748 g N 5.00 

mmol) (10 mL) WM^-tik^X ]) V & (0.663 g, 4.80 mmol) 

U ^ff^UTCo «i/^^7A^nvF^77^ (30%~70% 
t^/U/^*Vl/) T'ML, *)HffclB^ (0.729 g, Jfcs£ 54%) Mfetfij 

MS ra/z 340 (MH + ) 0 

#%#|5 7 2', e'-v^fvi^'-te-^/u*]; ^-4— f jv-i-isr^-y^ h*c*y) if 

CH, 




MS m/z 354 (MH + ) 0 
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7K^Tx Jkltft^MJ (60% jfttt, 1.44 g N 36.0 mtnol) & 

2-^ fvl'-lH-'f y K*-/!' (6.30 g, 30.0 mmol) <D N,N-^^f /l/$;^7^ K 

(30 mu »^/>fi-fo^px., ^#hmTs i^ia-r? mmmwLtc 0 %i&w 

5 K X-f-jV (5.07 mL, .45.0 mmol) P 

hVV^ (0.747 g, 4.50 mmol) ZMx., 70 °C T* 6 B*il!*#Lfc. KfSM 

10 (6.30 g, iRSfS 74%) t*JHfe|ll«*iUj|t. 
MS m/z 282 (MH + ) 0 

##f!|5 9 3-[1-(2-j: h 3r 5/* ?7U) -2- j« fvWlH-^ > K— /P-3->f /KK^ 
X7;V7t K 




15 ##$J2 fcraflMcLT, 3-^n^-l-(2-^ hdr^^/U)-2-^ ^W1H->T ^ 

T#fc 0 JR$ 13% D 
MS m/z 308 (MH + ) 0 

###|6 0 3-(^<^^^-dr^)-5-t Kn^f^Ill^f/l' 
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10 



15 



HO 



"CH, 



3, KP^r^M^fVl- (8.41 g s 50.0 mmol) & <£ TJ^ V i?/UZf 

K (3.57 mL, 30.0 mmol) (O N,N-^^f ^ K (30 mL) &ft\Z. 

fcmXVVJ* (4.15 g> 30.0 mmol) £#P;t s ^Sf#ia^T\ 70 t T* 16 H# 

y*^7A^nvh^77^- (5%~30% @^^5vU/^3rf- » -Cfj|§8 
U gfixf/l.-AJrty^^glLT, SMfl^t/ (3.56 g, I« 46%) 

MS ra/z 259 (MH + ) D 




S-^i/vVM-^vO-S-t: Kp^tv^&W^ ^/V (3. 10 g N : 12. 0 mmol) *3 
cttK N-if^y/o t°/l-T$ y (2. 51 mL > 14. 4 mmol) (DPtnut? 
^ (30 mL) Wli, 7K^T, M)7/^n^y^/^y|?» (2. 22 mL, 
13.2 mmol) WL V » immMWLtc 0 . EO£«7k* U &7KM^ 
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(40 bL) \ZL&M$1t, 2,6-J/f-jUy^^^uym(2.25 g N 15.0 mmol) , 

]} ym = % V 7& (3.82 g N 18.0 mmol), &£Xt? h7**( h V 7 

74 y)'*7 WJ*(Q) (0.693 g, 0.600 mmol) Srflnfcfc, Rf^W^T/^^y 

mm%.T, so v -e 15 mmmwLtzo Ki&m&m&mmu nm^ttm*. 
>-~2o% m-m^^/^-fy) -e^tx, mmik&ys (3.60 g> w 87%) 

MS m/z 347 (MH + ) D 

###]6 2 [5-(^y^/k^^v-)-2 > ,6'-v ; ^^/t'lf7^=/W3--f/k]^^y 




5-(^^^/^^-^v')-2 , , 6' ?7l/ fcf 7 i=^-3-^^^yt^ ^ (1. 04 
g, 3.00 mmol) f7t Kp7 7^ (10 mL) M^Tkif-ffc JJ ^ !7 A7;^; - 

7 A (0.114 g N 3.00 mmol) ^/>ifo^i N £St#fflfaT\ M~C 2 mm 
mWLtz 0 fcfcmz.%LMi- hV !7A+7KfPt/ (0.967 g, 3.00 mmol) ^^)Px., 

IT, Mft^fe (0.934 g, JR* 98%) ^te^^^/^i; bT#7t 0 
*H NMR (CDClj) 5 : 1.68(1H, t, J=5. 7Hz), 2. 02 (6H, s), 4. 71 (2H, d, 
J=5. 7Hz), 5. 09 (2H, s), 6. 67-6. 75 (2H, m) , 6. 99-7. 19 (4H, m), 7.28- 
7. 47 (5H, m) 0 

##$J6 3 {4-[(3-tert-y^-5-7^^/WlH-t <, 7^— )V) *=?>V\ 
7 J ? 
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Z-\ex\--7 s f-)\'-S-y x.—lV-m-Vy^J—JV (2.0 gs 10 mmolh 4-(^np^ 
f/W^^^T^a-yV (1.70 g N 10. 8 mmolh (2.76 g x 20 

mmolh N.N-v^.fvUtf^AT 5 K (20 mL) (DU&W)* 120 °C "C 2 

774- (5%~8o% mm^-f-^/^T-y) tiiit, mmit-Bi-yd (mo mg> 

• • IR^ 20%) %n&®W;mk LT&fc.. . 

. 'H NMR (CDC1 3 ) 5 : 1.37(9H, s) , 1.68(1H, t, J=5. 9Hz), 4. 65 (2H, d, 
10 J=5. 7Hz), 5. 27-5. 35(2H, m), 6. 20(1H, s), 7. 00(2H, d, J=8. 3Hz), 7.23- 
7. 37 (7H, m) 0 

#%#|6 4 4- ({5- (2- 7 ^ =.jV^jV) -3- [4- ( h V 7;^P^/V)7i^ 

^]-iH-t°7^-^-i-^^W ^f/^^yxr^ft F 




15 [4-({5-(2-7i^/^^)-3- : [4-( h JJ / fvW 7 ^^;V]-1H- t°y 

)V-\-' { ;V) ^fvP) 7 x.^A']* $ J—)V (2.00 g N 4.58 mmolh, "^ifc-v 
>tfy (7.00 g> 80. 5 mmolh jo£ XJ-*r h 7 t K o 7 7 V (50 mL) <£>tfl-8^ 
^fif 2 ra»Lfc 0 ^tlMS'JU «MLt, mM4k&<&>) 
(l.70g s W 86%) Zm&ffi&kLXnfc, 

20 l H NMR (CDCI3) 5 : 2. 79-2. 87 (2H, m), 2. 88-2. 97 (2H, m), 5. 30 (2H, s), 

6. 51 (1H, s), 7. 07-7. 13(2H, ra) : , 7. 18-7. 33 (5H, m), 7. 65(2H, d, 

J=8. 3Hz), 7. 79-7. 85(2H, m), 7.91(2H, d, J=8. 1Hz) , 9. 98 (1H, . s) „ 

..- . #-##16 5 3-tert-^ /WlH-t° 7 V '~ r t K 
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S-tert-^/k-lH-fc^y— (4.00 g, 20.4 mmol) 
fcit>'Tf<7t FP77^ (50 mL) <£>il^fc:»T\ V f !7 

^<7i» (800 rag, 21.1 mmol) ^/>*-fo^P^ N PfiT* 1 0#MI$Lfc o 

5 m$m\mmi- h v y^*%\m ae g ) s^nx., w^msuu^ 

MLT#btlfc^©f , :3Hb^>-;27> (10 g N 115 mmol), rl>7t Kn7 
7^ (100 mL) 3 «g|#L7t 0 ^#j£ffiSlJU ffift&ft 

^LT^gUfcl^ (2.13 g, W 69%) ^tefeH^i: LT#fc 0 
*H NMR (CDCI3) 6 : 1.37(9H, s), 6.65(1H, s), 9.95(1H, s) 0 
10 #%M6 6 3-tert-^/W5-(2-7^~/W^/V)-lH-fc°7y— /k 



##$J2 9<b^{CLT, 3-tert-^^-/WlH-t°y /H-*;W^I/ft K 
^b«M<b^^r#lfeig^i: LT#fc 0 l« 83%„ 

l H NMR (CDCI3) 6 : 1.31(9H, s), 2. 90-2. 99 (4H, m), 5.89(1H, s), 7.18- 
15 7. 33 (5H, m) 0 

0%M6 7 4-{[3-tert-^/U-5-(2-7^^/^it^/W-lH-t°7^— /WW 
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• 3-tert-^^/W5- (2-7 a^yloifvl^-lH- f y^—jU (1. 57 g s 6. 87 mmol) , 
7^mti-h]) t>J* (60% Jftfts 280 mg, 7 mroolh * <fctA N, N-i^ 

K (15 mL) O^ifefc 4-(7cz ; E-7<^l')£&#^7<?V^ (2.29 g v 10.0 
roraol) ^^ja^Px., git 2 Bf^Wtfco R^M^Sr 1 M JfcSfefcgP^ 

$SL7c 0 M£^y #^#7A^n^ K7 7^- (5%~40% f^^/V/ 
^^rf-V) -eftlliLT, SJgfcl^ (1.75 g, Ife* 68%) ^tfeft^iii: 

l H NMR (CDClj) 8 : 1. 33 (9H, s) , 2. 66-2. 74 (2H, m) , 2. 77-2. 87 (2H, m), 
10 3.89(3H, s), 5. 24(2H, s), 6.00(1H, s), 7. 00-7. 09 (4H, ra), 7.18- 
• 7. 30 (3H, m), 7. 93-7. 98 (2H„ m) 0 

##0!l6 8 4-{[5-tert-:/fvW3-(2-7c^/^^)-lH-fc 0 7>'— A/-\~4 




15 ###J6 KDM^mt IT, ^fe|ft^©^^#J (240 mg, fe* 9%) * 

MfNWR (CDClj) S : 1. 26 (9H,s), 2:86-3. 00 (4H, m), 3.89(3H, s), 
5.49(2H, s>, 5.90(1H, s), 61 91(2H, d, J=8. 8Hz) , 7. 17-7. 30 (5H, m) , 
7. 91-7.96(2H, ra) 0 

20 ###|6 9 4-{[3-tert-7^/W5-(2-7cn^/^^^)-lH-t <, 7/-/U-l-xC 
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S?fc KJJ Kt?*(2-^ h^-y)T^^y^-r V y »>A (70% Wi^y 

25 86.6 mmol) 0 °C *C (10.7 107 

mmol) &ij§TLfc„ ftfetlfcfcMRfc 4-{ [3-tert-:/fvl/-5-(2-:7 ;^^/^:x^- 
. /U)-lH-t: 0 7 /W-l-^^^^/UjftASBfc^f- ^ (1-65 g, 4.38 mmol) £ 

5 o °c -c^ft<5oapx. % raarsbt 1 sjfitt*** 2 m ^ 

MLT, &JBfc£ft (1.40 g% 92%) Srllfe^fei: LT#fc 0 
*H NMR (CDCI3) 6 : 1.33(9H, s), 2. 67-2. 75 (2H, m) , 2. 78-2. 90 (2H, m), 
5.26(2H, s), 6. 01 (1H, s), 6. 97-7. 33 (7H, m), 7. 77-7. 84 (2H, m), 
10 9. 97(1H, a). 

##f!j7 0 4-{[5-tert-^^-3-(2-7o:=/^f-/^)-lH-t 0 7 > /— /Wl— ( 



«|6 9tmmzLX, 4-{[5-tert-^^/U-3-(2-7^^/l/ac^^)-lH-t: 0 

tc 0 JR^ 72%„ 

l H NMR (CDC1 S ) 8 : 1.27(9H, s), 2. 87-3. 02 (4H, m) , 5. 53 (2H, s), 
5.92UH, s), 7.0K2H, d, J=8. 1Hz) , 7. 13-7. 34 (5H, in), 7. 79 (2H, d, 
J=8. 1Hz), 9. 97 (1H, s) c 
20 #%0}7 1 2 > 2-*Jy/Vjrv-Z-{{(A-t^;vy^~;V)*;l>-fc~;V]$-3c*s}-Z- 
(4-=- b 0 71^/0^^1^ 
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O 




CH 3 

2, 2-v 5 7/^P-3-h Kn^'>3-(4-= b P 7i=;l/)^n^i/Sxf /!/ (800 
mg v 2.91 mmol) (D f V i?y (20 mL) iSiKlC p- ^Jcy ^/Vjfcs/i^ n ij K 
(665 rag, 3.49 mmol) »Tt, 3 BMJf#Lfc 0 K«£8£ 

iffMLfc. »V!J*^7A^-7f^77^ (5% 
-40% mm^^/^^y) T«LT, mMfc&M (1.09 g, J|Jt^ 99%) £ 
LT#fc 0 

'H NMR (CDClj) 8 : 1.34(3H, t, J=7.2Hz), 2.40(3H, s) , 4. 25-4. 36 (2H, 
in), 5.98UH, dd, J=15.8, 6.2Hz), 7. 20-7. 30 (2H, m), 7.5l(2H, d, 
J=8.5Hz), 7.62(2H, d, J=8. 3Hz), 8. 15 (2H, d, J=8. 7Hz) . " 

7 2 3-(4-7'5 / 7 ^~)V)-2,2-V7 JVirv-f V.^l/W.^ )V 




2, l-^yjvisr p -3-{ [ (4-p< fvi^ ^ =^;v) ?,;vft^;v] ir* i/} -3-(4-= h p 7 
^^/k)^p^y^^^^ ( 106 g ^ 2.80 mmol) <Z5@^^?vi, (30 mL) WW. 

\l m ^7W&-®km .(50% o.5o g > ^p^l, 7K^#ia^T (jam 
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jE*tebfc, »vy*^7A^p-7^77^ ao%~5o% mm^ 

;W^*-*y) tliU, $tMfc£m (255 mg, IR* 40%) ^^fe^^i 

. MS m/z 230 (MH + )„ 
5 ###ij7 3 (2E)-3-(4-T^ y-2-^^7cc^/W)T^ y^^^/U 
H 2 N. XH 3 



o <bm#tL-c, 4-^P-E-3-^^r^y yfrbmmik&i®)*m%: 

&mWVdk bT#7t 0 J|X^ 44%„ 
MS m/z 206 (MH + ) D 

10 #%#IJ7 4 4' - 1 K D y 7° P ^ ^ ;/ 1 7 x ^^-3-* ^ f ^ 

H3C CH 3 



(4-t K0 =5rv^7x=/i/) ^p yt!i^«IM?rlfelt^ t lt#fc 0 JtX 
^ 64% 0 
15 MS m/z 287 (MH + ) G 

##0ij7 5 4'-(2-j: h^rv^ h v0 -6-^ V 7°P If 7 ^=-/W-3-7J^^ 





T 




113 



WO 2005/08771A 



PCT/JP2005/004872 



•fetttt&fc LT#fc 0 JK«M9X„ 

l H NMR (CDCI3) 6 : 1.26(3H, t, J=7. OHz), 1.31(6H, d, J=6.0Hz), 
5 3.63(2H, q, J=7.0Hz), 3. 82 (2H, t, J=5. OHz) , 3. 89 (3H, s), 4. 17 (2H, t, 
J=5.0Hz), 4.54-4. 70 (1H, m),6.96(2H, d, J=8. 8Hz) , 7. 15-7. 25 (1H, m), 
7. 47 (2H, d, J=8.8Hz), 7.96(1H, dd, J=2. 2, 8. 8Hz) , 8. 00 (1H, d, 
J=2. 2Hz) 0 

#%#J7 6 [4'-(2-^ hdrv'^ h^v-)-6--^ y atf^Vtr 7s-;W-3--f;P] 

10 y*y-/v 



15 



20 




4 £PJ«lC LT, 4'-(2-^ H^r^ h^i/)-6->r y7 ,, P7K=3rv'tf7 
i^-3-*^y|> ^a>b*]§te^£&£$ltfcfe£ LTWc 0 « 87% 0 
'H NMR (CDCI3) 8 : 1.24(6H, d, J=6.0Hz), 1.26(3H, t, J=6.9Hz), 
1.57(1H, t, J=6.0Hz), 3.63(2H, q, J=6. 9Hz) , 3. 82 (2H, t, J=5. 1Hz) , 
4. 17 (2H, t, J=5. 1Hz), 4. 36-4. 50 (1H, m) , 4. 66 (2H, d, J=6. OHz) , 
6.96.(2H, d, J=9.0Hz), 6.97(1H, d, J=8. 1Hz), 7. 23-7. 30(1H,. m) , 
7. 32 (1H, d,: J=2. 1Hz), 7. 48(2H, d, J=9. 0Hz) o 




•[4'-(2-^ h^v^ h^y)-6-> f y ^P.tf^y tf 7 ^=/w-3— f /U] y ^ y — )V 

(0:"90 2.72 mraol) & J: (2,7 g N 31,1 ramol) ©f>7t 
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Ynyyy (40 mL) lUfcait 2 #B5«#Lfc. ****** U 
*JE*8Ufc„ ^SSrC/y*^7A^Dvh^77>f- 
1^=1:19-3:7) fcf+ U ^Mit^ (725 tng) Sr&fetMKift t LT#7t 0 IX 
. *5 81% 0 
5 MS m/z 329 (MH + ) „ 

gmt'fjU&XXt 4-t \? v*i/-5- (2- /<?-/l''7'v/<-2-x.>--l-'( 




o o 



10 3-^ D * -4- [ (2-^ f /vy p /n'-2-i y-i-f /P) t SSf f ;v 

(12.5 &> 43.8 raraol) *5<tT>* N.N-v'xWsJJy (15 mL, 94.3 raraol) <D 

m&m* 240 °c -c 2.5 mmmw^tc £jft^&@i^^-?«u 

15 >-=l:l9~l:4) fctfU M^fe^r#fc D 

3- ^P^-4-t Kn drV-5-(2-^f-^7°P^ 0 -2-^^-l— f;V)$tfi> <?>\> 

rm&mn (4. 1 6% w ™%) 0 

L H NMR (CDC1 3 ) 5 : 1.74(3H, s), 3. 42 (2H, s), 3. 89 (3H, s), 4. 72 (1H, 

br s), 4. 87 (1H, br s) , 6. 01 (1H, s), 7. 78 (1H, d, J=2. 0Hz), 8. 07 (1H, d, 
20 J=2.0Hz) o 

4- t K p *-y-5- (2-t =f-;vy° u ;*-2-x. y-i-j ,v) 

mm&fomm (1.25 g , w 

MS m/z 207 (MH + ) 0 

#%#J7 9 4-[(4-^^/^^^/W)^-dr-ix]-3-(2-^^7 e P^-2-^y-l-^ 
25 /I') ^vU 
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fti: U#fc, JR* 88% G 
MS m/z 311 (MH + ) 0 

###J8 0 {4-[(4-p<^/^yv : ^)^-ar-jy]-3-(2-^f-/U7 0 o^-2-^^-l- 




##0114 4 irTO^tt, 4-[(4-^^-<>'v f ;l^)^-driX]-3-(2-^f : -^7 P n 
73% 0 

'H NMR (CDC1 3 ).5 : 1.49(lH,t, J=5.8Hz), 1.72(3H, s), 2.36(3H, s), 
3.39(2H, a), 4. 60 (2H, d, >5. 8 Hz) , 4. 67 (1H, br s), 4.79(1H, br s), 
5. 04 (2H, s), 6. 90 (1H, d, J=9. 2Hz) , 7. 15-7: 40 (6H, m) 0 
#%#J8 1 4'-(* h*~y* >*F-V)-2\ 6' -i?^ f /l/l^ 7 i=;l/-3-*;M^7 
t K 

CH, 

' II i 

,H 
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£ LT#fc 0 JR^S 32% G 
. MS m/z 271 (MH + ) 0 

5 ##$J8 2 7-:/p^~2,2-v^?vW2, h*B-W <y^/7 7 y-5-% fr-ft 




3_^p^._ 4 _ t Kp <**>-6- (2-^ f^/P /-?-2-^ I^-W /v) ggfi^ =Fvk 
(4.1 g, 14.4 rarnol) *> $m V^/U^T^mW- (2.0 mL, 

10 15.8 mmol) (30 raL) J$JR£ 100 r T* 90 #IM#Lfc 0 

i/V jjfjVj}? A.? D-v Y-Fyy 4— (@^^^-^:^^rf->=3:97~15:85) 

#u mmit^ (3.05 g, j» 74%) zm&y°v x^&t Lt#t. 

15 MS ro/z 286 (MH + ) D 

###|8 3 7-[4-(2--c hdfv'cr. hdr^)7x = ;l/]-2, 2-v ? ^f-;l'-2 ) 3-v>fc K 
n-l-^y/77y-5-j;;^y|^;v 



20 7>--5-^/^^^^^/^J;rj? [4-(2-^ hdrv-a: h^rV) 
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•MS ra/z 371 (MH + ) 0 




• ^liLTHfc, W 98% 0 

'H NMR (CDC1 3 ) 5 : 1.25(3H, t, J=7.0Hz), 1.50(6H, s), 3. 04 (2H, s), 
3. 62 (2H, q, J=7. 0Hz), 3. 81 (2H, t, J=5.0Hz), 4. 16 (2H, t, J=5. 0Hz), 
10 4.62(2H, br s), 6. 97 (2H, d, J=8. 8Hz) , 7. 11 (1H, br s), 7. 24(1H, br s), 
7.65(2H, d, J=8.8Hz) D 

#%#J8 5 7-[4-(2-^ h^-V* h*S/)7*=iA']-2,2-i?*f'A^2,3-&K K 

D-i-^yy77^-5-*;w^7 f t K 




15 ##$j7 7 t mmKLX, 17- [4- h^iX^ h * >0 7 ^ ^/l/|-2, 2-v^ 

UT#fc„ 89% D 
MS m/z 341 (MH + )„ 

8 6 3- [ ( v?-< y T % J ) / -4-«(y7h*r V X7/>7 fc K 
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CH 3 




72% D 

5 l H NMR (CDC1 3 ) 5: 1.04(6H, d, J=6.6Hz), 2. 11 (1H, m), 3.6l(4H, s), 
3. 65 (2H, s), 3. 79 (2H, d, J=6. 6Hz), 6.90(1H, d, J=8. 4Hz), 7.17- 
7. 36 (6H, m), 7. 37-7. 45 (4H, m) , 7. 73 (1H, dd, J=2. 1, 8.4Hz), 8. 15 (1H, 
d, J=2. 1Hz), 9.90(1H, s) 0 

#ti8 7 {3-[ (^y v'/UT ^ y ) > f /V]-4-f y 7* h ^r^7x=;H ^ ^ y 
10 — )V 




yxr^n vfrbikmfc&m*fa&®$kmb tr#fc 0 i» 86%, 

'H NMR (CDC1 3 ) 5: 1.03(6H, d, J=6. 6Hz), 1. 47 (1H, t, J=5. 7Hz), 
15 2. 09 (1H, m), 3. 59 (4H, s), 3. 64 (2H, s), 3. 70 (2H, d, J=6. 3Hz), 4. 62 (2H, 
d, J=5. 4Hz), 6. 79 (1H, d, J=8. 1Hz), 7. 14-7. 34 (7H, m), 7. 38-7. 44 (4H, 
m), 7. 58 (1H, d, J=2. 4Hz) 0 
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###18 8 3-[(2,2-i?*?;u*; 5 l/-l{2K)-4 As) tf-j],]-*-* ( y?y*r*s' 




##^50i:«tt> 2,2-v J ^^/wi,2-v J t Kn3f/ Vy&£T* 3-(^ 
XWz-o W 83% 0 ' 

X H NMR (CDClj) 6: 1. 12(6H, d, J=6.6Hz), 1. 39(6H, s), 2. 23(1H, m), 
3.92(2H, d, J=6.6Hz), 4.48(2H, s), 5.47(1H, d, J=9.9Hz), 6. 10 (1H, d, 
J=8. 1Hz), 6.32(1H, d, J=9.9Hz), 6.54(1H, m), 6. 82-6. 92 (2H, . m), 
10 6.98(1H, d, J=8. 1Hz), 7. 72-7. 81 (2H, m), 9. 77(1H, s)„ 

##0)J8 9 {3-[(2, 2-v^?vl^/ V ^-l(2H)--f/W)^^]-4-^ V? h*ris 




#%M5 1 hnm^X, 3-[(2,2-P/^;u^/ ]} ^-l(2HW/^)^/H- 
W 91%o 

X H NMR (CDC1 3 ) 5: 1.09(6H, d, J=6.6Hz), 1.38(6H, s), 1.42(1H, m), 
2. 18 (1H, m), 3.83(2H, d, J=*6, 6Hz) , 4. 47 (2H, s) , 4. 49 (2H, d, J=4.5Hz), 
5. 45(1H, d, J=9. 6Hz), 6. 15(1H, d, J=8. 7Hz) , 6..30(1H, d, J=9.6Hz), 
20- 6.-52(lH, m), 6. 81-6. 92 (3H, m)," 7. 17-7. 24(2H, m) 0 
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#%#|J9 0 3-[(3,5-v 5 -tert-^^;U-lH-t 0 7 x /w^-l-l'/^)^5 L ;U]-4-^ V 



###|5 0 <t|i^KLT, 3,5-v J -tert--/^-lH-t:°7y-7^J;t/ 3-(^ 

Ttt7c„ « 90% o 

MS (ESI+) : 371 (M+H) 0 



10 TK^'fb'^M'^A (0.23 g> 5.81 ramol) (Dt$J—)V (50 raL) fl^Ks 4- 
yn^-3,5-iy^f-/vy^y—/U (1.17 g> 5.81 mraol) %Mx., tl&t 10 # 

p H mgt7cflL li^S 4-^a^-3, s-^^^/uy-^y-zK^^- h y !>A 

(1.30 g) £#7c 0 &V^T\ * n °n, 2-^P^E-6-^ f-JVK V *?V (1.0 
5.81 mmol) fcj;t>^t&* (11 mg, 0.17 mmol) (DM^'M)* 185 °C \ZX 1 B# 

15 mwwttc, ^ii^/w^-cwiu ^xu^ikm^x 

(-.dri^^~^^ihW«^^/l-=5/l) fCT^U ^ItfeflW^Sfc^ 
(1. 25 g N iR^ 74%) £|#fco 
MS (ESI+): 292 (M+H), 294 c 
20 #%M9 2 2',6'-^^^;W4'-[(6-^^/l-t 0 !; i?y-2-4 ;U) \f7a^~ 
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#%#J2 tmmz L"t\ 2-(4-"/p ; E-3 > 5-^^:7^ d^) -6-7^^ fc° 

T#7C 0 J« 94% 0 

MS (ESI+): 318 (M+H) 0 . 

#%M9 3 2-^p^-5-(2-^ b -1, 3-v^ fvW<y«t? V 

CH, 



xx Br 



^-^^frbmm4k&m*M&MW;Vd t Lxmz 0 98% 0 

10 MS(ESI+): 274 (M+H) 0 

#%#J9 4 [4- (2- J- b^v^ f^r^)-2,6-^^^7x=^]^ay^ 

CH 3 OH 




15 



O ^ ^CH, 

2-^P^e-5-(2-^ hdrVo: h^i/)-i,3-^^^-y^yif y (10. 0 g, 36.6 
mmol.) ©T>7.t Ko77^ (100 mL) -78 °C n-^^/U])^ 

V^*D:yffim (1.6 M, 25. 1 mL s 40.2 ramol) £*n;ifc 0 
T 30 #Ml$L7c^ ^^^hy^yyPtVW (10.5 mL, 45.5 mmol) Sr/JP 

3 mmmwLfto m (20 mo & 

20 mn&t&&(D&mfc&m (5.9 g , jix^ 68%> <h#tc 0 

: H NMR (CDCI3) 8 : 1.24(3H, t,. J=7.0Hz), 2.36(6H, s), 3.60(2H, q, 
J=7.0Hz), 3. 77(2H, t, J=5. 0Hz) , 4. 09 (2H, t, J=5. 0Hz) , 4.52(2H, s), 
;. 6. 58 (2H, s) 0 •• 
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3-^0^-4-^ A* (0.90 g N 3.67 mmol), [4-(2-^h^ 

5 *s^.\>*%/)-2 t %-*J*?-A'7*—A''\'#Xil/WL (0.87 g, 3. 67 mmolh bV* 
(^y^!l7^7thy)Z^7v ! !)A(0) (0.13 g, 0.15 mmolh 2-(*J>S? 
u^*i/}Vfc*7 4 /) tfy^/l/ (79 mg, 0. 22 mmolh U^H^y^A 
(1.56 g> 7.34 ramol) *S £ t>* b /U^ ^ (20 raL) £>Zl-a^£rgfff#HlaT 
90 °C KX 18 B#fTO#Lfc 0 ^^^^iitTl^t, MW 

i^=9/l « d ftWi»if^=l/l) fcTfiW&U gteifctt^&jHfl^* 

(0.71 g, W 54%) «r#fc 0 
MS (ESI+): 359 (M+H) c 

##$|9 6 [4'-(2-^ hdrv'^ h^r^)-6-p< h *i/-2' , 6' f;Hf7 * = 
15 /W3-^/H^^/— /V 



^3 




###|2 8 UTs 4' -(2-^ h^5/i K*'»-6-^ h^-2',6'-^ 

flR* 1001 
20 MS (ESI+): 331 (M+H) 0 

##0119 7 2-(4-^t3^E-3 ) 5-v ? ^^/l^7^y 3rvO-6-;X h ^ v- fc° y v> > 
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CH 3 




*-6-p«>*5/tr5^^6,*Hfli^*tllfe*«*i:-L-C#fc 0 Jfc* 73%„ 
MS (ESI+) : 309 (M+H), . 311„ 
##01 9 8 

4' -•[ (6- 1 h dp^fcf P f /W) V]-2' , 6' -v^ TvHf 7 i^/W3-#^ 




MS (ESI+) : 334 (M+H)„ 

###9 9 4'-{[tert-^^/l-(v 5 ^^/k)^y^]^-^^}-2',6 , -^^^lf7 




4' - 1 Kp =¥^-2' , 6' ^;V)f y * sW^/Uf* t K (9. 0 g> 39. 8 

mmol) ft£Xfs( 5 W*-ty (2. 98 g> 43.8 mmol) © N.N-^fA'*^/? 

K (100 mL) »J£fc, MItf T, tert-^f P.P i/7 V- (6.6 g, 

43: 8 mmol) SrJnfcMfcT 4 B#F H m#b7c 0 RJfc#*fl«ic^/l'fcT#f? U 
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(CTi^L, ft&fflttQ&Sftl'&ft (10.5 g, W 77%) 
■ l H NMR (CDC1 3 ) 5: 0.25(6H, s), 1.02(9H, s) , 1.97(6H, s), 6.62(2H, s), 
5 7.44(1H, dt, J=l. 5, 7. 5Hz) , 7. 59 (1H, t, J=7. 5Hz) , 7.68(1H, t, 
J=1.5Hz), 7.86(1H, dt, J=l. 5, 7.5Hz), 10. 06 (1H, s) 0 

0 0 (4 , -{[tert-y^/U(^^^/W) U ^]^^^}-2* , 6' -i^^ ^ 
If 7 a -/W3--f 7U) ^ * / — ^ 



10 ##$|5 1 tPttLt, 4'-{.[tert-^/K^^^/W)^!;/V]^-^V}- 
2 , ,6'-v ? ^f/Hf7x=/i/-3-*/w^7 ; t K*>&Mfc£tt LT 
#fc 0 « 89% G 

*H NMR (CDCI3) 5: 0.23(6H, s), 1.00(9H, s), 1.96(6H, s), 4.73(2H, s), 
6. 58 (2H, s), 7. 07 (1H, d, J=7. 5Hz), 7. 13 (1H, s), 7. 32 (1H, d, J=7. 5Hz), 
15 7. 40 (1H, t, J=7. 5Hz) 0 

0 1 (2E)-3-(4-T^ /-2-7;Vta7i = ^)7^ y /Ugft tert-T'f- 

H 2 N. .F 



##M2 0 <bl^a^L-C, 4-70^-3-7^13 7 = !) y*JJ:t)«7^ y^Sfe 
20 tert-^/^b^M^#>^6^i fC#fc 0 Jfcsfs 80%. 

l H NMR (CDCI3) 6: 1.52(9H, s), 3.99(2H, s), 6. 26 (1H, d, J=16. 2Hz), 
6.31-6. 45 (2H, m), 7. 30 (1H, t, J=8. 4Hz), 7. 62 (1H, d, J=16. 2Hz) 0 
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0 2 3- (4-7 5; / -2-7;l/tD7x^)7 , n^Vi tert-T^vV 




O ~.. 3 

##0ij2 1 tlPlfltlcU-C, (2E)-3-(4-7 5 y-2-7^*n7*=/l/)r ^ 3 * 

5 MS (ESI+) : 240 (M+H) 0 

1 0 3 3-(2-7/U^-n-4-{[(2-= h o7i-/l') ^/V-fc^/V] 7?/}7 




10 tert-^/uj6»6>*Jl'fb'&*Sr^<-^afe|S*i: UT#fc, JRs* 77% 0 

l H NMR (CDC1 3 ) . 5 : 1. 38 (9H, s), 2.48(2H, t, J=7.8Hz), 2.85(2H, t, 
J=7. 8Hz),. 6. 86 (1H, dd, J=2. 1, 8. 1Hz), 6. 98 (1H, dd, . J=2. 1; 10.8Hz), 
7. 10 (1H, t, J=8. 1Hz), 7.61(1H, m), 7. 71 (1H, m) , 7.87(2H, dd, J=l. 5, 
7. 8Hz) D 

15 ###(J104 3-tert-7*^/Wl-{4-[(^ * J-fr^l/VM- 
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3-tert-^f-/WlH-fc: 0 7y-/W5-^^7j?>^^^ (3.00 15.3 mmol), 
[4- (^no^ 7 ^ ~JP] / ? J (2. 50 g, 16. 0 mmol) x ]) J\ 

(2.11 g, 15.3 mmol) *5«fctf N, N-vM ^jVi^JVJ^T % K (40 mL) <7)*i£^£ 

. 70 °c v 3 mmwwLtc, R*a^*fc*s:jpit, g^sfe^^t?ttwu7t„ » 

JfttflfcSrftfc. #fetl7ca»*5ctt>* N-xf/V^y/oW^ (8.0 mL, 
46 mmol) (Of M Y n7 y V (50 mL) Ml^on^/l' /> fvl' ac— x 
(4.40 mL, 46.3 mmol) £ 0 °C "CAP ^JfC 1 mUWLtz 0 

msvuzmmL, Mv^^7A^n-7f^77^ (30% mm^?- 

10 4//^^^^) «Lt, *Sft&4fe (1.95 g x JRSp 35%) 

'H NMR (CDCI3) 6 : 1. 31 (3H, t, J=7. 1Hz), 1.32(9H, s), 3.39(3H, s), 
4. 26 (2H, q, J=7. 1Hz), 4. 54 (2H, s), 4. 68 (2H, s) , 5. 70 (2H, s), 6. 71 (1H, 
s), 7. 15-7. 33 (4H, m)„ 
15 ##«1 0 5 (3-tert-^/Wl-{4-[(p< h^v^ f^i/)^f;U]^y^}- 
1H- t°y # / 




OH 



3-tert-7'^-l-{4-[(7« h^/- 1> * V) fAA-^WM -lH-tf 7 J/— 
A'-S-tf/l/tff^fcccf-A' (1.95 g, 5.41 mmol) ©fh7t (20 mL) 

20 0 °C T**ft!Jf^7;K = ^ (0.26 g N 5.5 mmol) SrflP&fc^ 

M-e 30 ^rastj^L^ do mD ^ saiiftry 

* = !?M^i (1.0 mL) Sr^Dx, flftfa LfcBfcSrJtJM Lfc 0 M^^^LTc 

§K BfeZisV X'f/l'X 7 07^77^- (50% g^^fvlz/^f-:/) 

T?*»«UTx *JBfc#* (1-45 g, JR^ 84%) &^&«^<t LT#7c 0 

25 'H NMR (CDC1,) 8 : 1.32(9H, s), 1. 57 (1H, t, J=6. 0Hz), 3. 39 (3H, s), 

4.49(2H, d, J=6. 2Hz), 5. 55 (2H, s), 4. 68 (2H, s), 5. 36 (2H, s), 6. 10 (1H, 

s), 7. 05-7. 13 (2H, m), 7. 24-7. 33 (2H, m)„ 
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•###Jl 0 6 (4-{[3-tert-y^-5-(7cc/^v/7<f /U)-lH-tT? A"l- 




(3-tert-y^/W-l-{4-[(^ b^rv^ h f A^y^/W-lH-fcT 7 y**- 

5 /l/-5-^;V)^^/-/V (1.45 g, 4.55 mmolh 7 J — )V (0.47 g N 5.0 

mmol) idkXf MJ -f^/V^^y^ V (2.27 mU 9.11 mmol) ©r b7t Kn7 
7 V (70 mL) ?£$?k 1,1' -(TV v 5 j) (2.30 g, 9.12. 
mmol) Mx., &fflT 2 Lfc. 

10 U*^7A^vF^77^ (30% ^^^^-/W/^^f-y) t||U, 
M&?ft» (1.66 g) £#7t„ 
»bttfctttt* (1.66 g) N WiWk (0.2 mL) *5j;tM * y -/U (20 mL) © 

15 HEfcVJJ *W7A^ 0*7 h^77<<- (50% M^/l//^-^) T**t 
• *'JBfc6'4b (1. 35 ;g % JR* 85%) bTfcfc. 

l H NMR (CDCI3) 5 : 1. 34 (9H, s) / 4. 65 (2H, a), 4. 83(2H, s) , 5. 37 (2H, 

s), 6. 21 (1H, s), 6.80-7. 10 (5H, m), 7. 20-7. 34 (4H, m) „ 

&%Ml 0 7 4-[(3-tert-^^/W5-{[4-(p< h ^yX/Utf^/U) <<y&/V\ 

20 ->}-lH-t 0 y y-yU-1-^ f /u) y ?vl/I£J§.#i&y 
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3-tert-^/W5-fc KP^^-lH-tfyy^/W (5.00 g x 35.7 mmolh 4-(^ 
n^e^^/^^S^Bfe^^ (17.2 g N 74.9 mmolh !J !7A (10.5 g> 

76.0 raraol) $3£Xfi N,N-^fWA7 5 F (50 mL) (DUS'ty)*: 60 °C t? 

/^7A^BV^77^ (30% g^^/l'/^lf^) -PilljU *«flS 

£ffo (6.90 g, 44%) &m&te§,kLX&iz Q 

mp 93-94 °C„ 

0 8 4-[(3-tert-:/5vW5-fc Kn ^^-lH-t°7 j/— ( ;V) / *f- 



4-[(3-tert-^f-^-5-{[4-(^ h 3r >>#/M?=/l/) ^i^/V] ^ ^} -1H- 1° 7 
/-;U-l-^^)^f-/H$tfi^f;U (6.90 g> 15.8 ramol), 10% a* 
^-^^ (50% -^tRp^ 0. 35 g) tekUr- hya Kp77^ (50 mL) 

mmzmmmmL, mmit^m 0.70 g , » si%) zm&mMitLxntc, 

rap 161-162 "Co 

###11 O 9 4-{[5-(^^^^-^v^)-3-tert-7'f-7^-lH-t 0 7^--^-l-'l' 



4-[(3-tert-7 ? ^-/W-5-t Kn dr^-lH- W /U) / f/HSM^ 
;><5Vk (2.00 g> 6.94 mmolh ^-fb-O^ (0.91 mL, 7.7 mmolh $g&>& V 
!/A (0.96 g, 6.9 mmol) *3 ct t>* N.N-^^fWAT^ K (25 mL) <DU& 




o 
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20 



V!)*W7A^dvF^77^ (30% g^^^^/V/^^rf-y) "CfirKL^ 

(2.14 g, 81%) mi»tlt#fc 0 

*H NMR (CDClj) 6 : 1. 29 (9H, s), 3. 90 (3H, s), 5. 01 (2H, s) , 5. 19 (2H, 
s), 5.49(lH,s), 7. 00-7. 37 (7H, ra), 7. 92-8. 00 (2H, m) D 
#^11 0 (4-{[5-(^y^^-drV)-3-tert-^;WlH-t°7)/-/Wl--i' 

N- 

im y : 

.OH 




4-{[5-(^^v J /^=3rv')-3-tert-^9 : -7WlH-t 0 y ^-/V-l-^/H^^/W^ 
10 AM^f'A' (2.14 g s 5.65 mmol) OfF7t (20 mL) 

0 °C "C**ftP f^ATA'^^ (0.27 g N 5.7 mmol) ^MTLlt^ ^MT? 

30 #rajf#tfc 0 (10 mD £ laft&Mbr a . 

(1.0 mL) SrJp^., WWtfc@ft:Sr*8»JLfc. *Jft«r*«Lfc&, 
*V!J*W7^^n^h^77>f- (50% |t^±3vu/^f-^) T»fit 
15 LT v *«fc£fc (1.97 g N Jfc* 99%) *ifi»l««!i:Lt^fc, 

'H NMR (CDCI3) 5 : 1. 28 (9H, . s) , 1. 77 (1H, brt), 4. 62-4. 70 (2H, m), 
5.00(2H, .s), 5. 13 (2H, s), 5,47(lH, s), 7. 08-7. 38 (9H, m)„ 
#%#Jl 1 1 (3-^ ^*r*S-\-**f->V-VA-¥ s 7*;~-;\'-S-'{ )V) * $ J 



H,C 




3-/ h^ri/-l-^^/^-l\{-ifyy^/U-5-^/U^ym/f-/P (2.03 g, 11.9 
mmol) Cfh7t'FP77y (20 mL) 0- °C T?**-fb JJ AT/l' S = 

(0.57 g, 12 mmol) ^aPjtfc« N £fiT?.30 ^.R*#Lfc. . KJESjl^fet 

at-^y-zi/ (10 mD tmamtry^^^^pm- (2.0 mD ■ srap^. % *rtfji/ 

130 



WO 2005/087710 



PCT/JP2005/004872 



A~ (ftlifA') -Cmi^tTs mmik&V9 (1.67 g, Jfc!(S.98K) 
LT#7t, 

. : H NMR (CDCI3) 5 : 1.94(1H, br t), 3. 74 (3H, s), 3.85(3H, s), 4. 57 (2H, 
5 d, J=4. 6Hz), 5. 60 (1H, s)„ 

112 4- [ (3, S-^-tert-^f-^U-lH- t°y V—JV-l-j ,V) / =f-)V\ 



3, S-v^-tert-^^/WlH-t: 0 ^/— (1.00 g, 5.55 mmol) <D N.N-v'^^/U 
10 */WA7 5 K (15 mL) ^}CtKJ^T> TKSHb^ h U £A (60% ffttt, 0.27 g> 
6.8 mmol) %M?Ltz a 7k3R©3fi£aS»T Lfcfc, 4-(^P* ^ f/P)Mf 
^ (1.40 g, 6.11 mmol) SrJDx., MtM ffl&W tfc 0 KJ»ft-fr*fc**: 

Jn^ tfWLfcHttfcWRU lilt, M-fb^ (1.78 g, iR 

^98%) ^latiifc. 

15 mp 135-136 °C 0 

###Jl 1 3 {4-[(3,5-v J -tert-^^-lH-t°7y— /WW;k)^f;^7x 



H 3 C CH 5 

4-[(3, 5-^-tert-^^/P-lH-t°7 ^-/H- f ^ ^Vl/J&MBM ^ 
20 (1.72 g N 5.24 mmol) ©7F7tFo77V (35 mL) f&mfc 0 °C "CtK^^ 
y ^57AT/l^-£A (0.25 g, 5.3 mmol) &%Qz.1t&, 30 

Lfc 0 Bu&fc&mz.*-* s-fr do mD i is*iaifljT^*=»>A*#« a.o 

n-7 ^77^ (50% tim^f-jv/^V*) "CifMLT, SM-fc 

25 £fe (1.28 g % ft* 81%) fcfcfefNI* 
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i^Ml 1 4 2- [(3, B-^^7x5^)f*]xf^ P^T-A* 3-—*T)V 




1-^ p p-2-oc ^ df^v-^^ ^ (5.90 mL, 54.3 ramol) &J;t>* 3, 5-S*p« 2vW< 
^if>-^-^-— (5.00 g, 36.2 mmol) <D N, N-v^ f/V*/^7 5 K (140 

mD t&»tfc % msi^t* (5.50 g> 39.8 uoi) tawn 

£A (0.90 g, 5.43 mmol) 80 <C T? 5 H#iH18&# Lfc 0 KJ5SSKSr«ffi 

V?J*vmM&. ^ff I« lfc„" as ; ^ u * 7 A> d v f ^ 7 7 >f - . 

(^dr^^~^drf-^/^^^=10/l) T-ffllSLr, ^JS^fe (5.80 g, Jfe 
^76%) Sr&fetttt&t LT#fc. 

'H NMR (CDC1 3 ) 8: 1.20(3H, t, J=7.0Hz), 2. 28 (6H, s), 3.09(2H, t, 
J=7.0Hz), 3.5K2H, q, J=7. 0Hz), 3. 61 (2H, t, J=7. 0Hz), 6. 81 (1H, s), 
6.99(2H, s) D 

15 gMfrfll 1 1 5 2-[(4-7*P^--3, f /l/7x^/k)f 

7~;v 




2-[ (3, 5-i?*<?/\sy ^~/U)=7-}fr]^/U ^—=T)V (2.69 g N 12.8 

mmol) (Dffim (60 mL) ^(C, M»T\ (0.68 mL, 13.2 ramol) <D 

20 mm (30 mD &®&®<d< t> i:«Tifc. R*&»«rPiafcr 2 ^ra»Lfc 
, -a*' (2.41 g , w 65%) zmnhmwyok L-c#-fc„ . 
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*H NMR (CDCI3) 5: 1.20(3H, t, J=7.0Hz), 2. 38 (6H, s), 3. 08 (2H, t, 
J=7. OHz), 3. 51 (2H, q, J=7.0Hz), 3. 60 (2H, t, J=7. OHz) , 7. 08 (2H, s)„ 

1 6 4* -[(2-3: V^^^)^-^-]-2',6'-V J ^f-/Pt'7^=/U-3-* 



2- [(4-^0^-3, 5-i?*?-/\'7^~/U)3 L d-'\^?-jU zlJ-sU ^ — T/U (2.41 
g s 8.33 mmol) ft&X* jU7 ^~/)/)7$u (1.37 g, 9.16 mraol) 

Sr 2 M ^^hy^ATKTO (24 mLK ^9 J —}V (8 mL) *Jit/f./Hy 
(24 mL) TyU^yjSftL/t^, f ^7^(^)7^^. 

10 ^7^y)^7v?^(0) (0.48 g % 0.42 mmol) &2lJl*.fc„ K^SrT/W^^ 

#IS^T^ 80 °c -e 16 NFP H 1Wtfc 0 £/»&?fr:feim, RJ6*fciMii4fc!tt* 

«JEE*B&Lfco Sg^D*^7A^vf^77^ 

^/w=io/i— ^f-w^^^/w=5/D t-wmklt, mm\^m d.oo g , jr 

15- $38%) 

L H NMR (CDCI3) 6 : 1. 23(3H, t, J=7.0Hz), 1.99(6H, s), 3. 15 (2H, t, 

J=7.0Hz), 3. 55 (2H, q, J=7. OHz), 3. 67 (2H, t, J=7. OHz) ; 7. 13 (2H, s), 

7. 38-7. 46 (1H, m), 7. 61 (1H, t, J=7. 6Hz), 7. 64-7. 70 (1H, m) , 7.84- 
7. 92 (1H, m), 10. 06 (1H, s)„ 

-f M * $ J 



4* -[(2-3: ^^^3^^/^)f•^]-2^6 , -^^f-/^^f7^=y^-3-^7/w^^7 ^ fc K 

(0. 97 g % 3. 10 mmol) (D*r f>7t F&yyy (4 mL) t * 9 J —>V (2 mL) <D 
25 m&m^, 0 V »#T\ **fc***?-MJ *A (0.07 g, 1.59 mmol) £ 
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MIL/:, a^^v-y^y^^^^^P^ ysfyyj- (^^-ih 

5 (0.94 g, W 96%) LT#7c 0 

X H NMR (CDC1 3 ) 5 : 1.22(3H, t, J=7.0Hz), 1.72(1H, s) , 1. 99 (6H, s), 

3. 13 (2H, t, J=7.0Hz), 3. 54 (2H, q, J=7. 0Hz), 3. 66 (2H, t, J=7. 0Hz) , 

4. 73 (2H, s), 6.99-7. 16 (4H, m), 7. 30-7. 46 (2H, m) 0 

»Ui8 i-^^i^-6-^r^t°t3[2. 5i*??y 

^*#ffl^T^fiT\ h y ^f;^M^y = !)A 3-v>K (37.1 g N 
165.1 mmol) <D f'A'XA'tii**/ K (120 mL) M^^TK^b^ h y ? A 
(60% ?ffi<|£> 6.10 g, 152.4 mraol) < 9 btia*. 1 B#ra#L7t^ 7 1 h 

7t Kn-4H-^^-f 7^-4-^-y (14.8 g> 127.0 mmol) <Di?t f-jV^jV^. * 
15 >>K (60 mL) 20 ftfrtfXWT \^tz. B RH&mWL* $ bl^fiX' 14 

fcxm&L, m*mwtthi) ^-c«, «ff*«it7t„ ^^imil 

#&tlfc^^^/>ft(D^=3rf-yT-», «i-§i <bT?*M^t/ (8.22 g, 
50%) . >&!&£N£ I § t _LT#fc 0 
20 'H NMR (CDC1 3 ) 5: 1. 69-1. 82 (2H, m) , 1. 93-2. 09 (2H, m) , 2. 56-2. 73 (4H, 
m), 2.85-3. 01 (2H, m) 0 

1 9 4'-[(4-t KP^^xhyt Ko-2H-^^-f7 ^-4-^/U) * }> * 
f ] -2' , 6 ' - v> p< ^ If 7 I sz )V-Z-%jV^)V^ t K 




134 



WO 2005/087710 PCT/JP2005/004872 

n[2. 5]*??y (6.33 g, 48.6 mmol) *J«fcUt 4'-t 
Ko^rv'-2' , 6'-^ fvHf 7 ^=.;V-Z-% /VAjisy*}! R (10.0 g, 44.2 mmol) 
O N,N-v^^Vl^/^T? K (150 raL) Jgjftfc, MMMWy \ &im* ]) 
(6.11 g N 44.2 mmol) 100 °C X* 12 M«Lfc 0 H^^^^JBEIt 

;^^-X/l-^n^ B B H^^^:fc 0 ^^MfebT, §SJS<tl^ (12.3 g> JlX^ 
78%) ^Mfe^i LX#7c 0 

'H NMR (CDC1 3 ) 6: 1. 77-1. 91 (2H, m), 2.00(6H, s), 2. 06-2. 16 (2H, m), 
2. 19 (1H, s), 2. 42- 2. 53 (2H, m), 3. 04-3. 18 (2H, m) , 3. 81 (2H, s), 
6.69(2H, s), 7. 41 (1H, dt, J=7. 5, 1. 5Hz), 7. 59 (1H, t, J=7. 5Hz), 
7.66(1H, t, J=1.5Hz), 7.87(1H, dt, J=7. 5, 1.5Hz), 10. 05 (1H, s) 0 

2 0 4-({[3'-(t KD^v^^f/l/)-2, 6-v?^fykt'7 aL^yU-A-j jU] 




#%0U 1 7 irlETO^LT, 4'-[(4-t Kndrv/x hy t Ko-2H-f ^t°7 
y-4-f^)^ h^^^'.e'-v'^^/Hf^^^/WS-^/W^/W'xt R^b^SftS 
£tl£*&£JSifi£: LTt#fc 0 ifcap 100% o 

'H NMR (CDC1 3 ) 5: 1.70(1H, t, J=5.8Hz), 1. 76-1. 90 (2H, m), 2. 01 (6H, 
s), 2.05-2. 16 (2H, m), 2.20(1H, s), 2. 40-2. 53 (2H, m), 3. 03-3. 18 (2H, 
m), 3. 80 (2H, s), 4. 73 (2H, d, J=5.8Hz), 6.67(2H, s) , 7. 02-7. 09 (1H, m), 
7. 12 (1H, s), 7. 31-7. 37 (1H, m), 7. 41 (1H, t, J=7.4Hz) D 
2 OA 5- (2, 6- v?^ f x ^ y ^ y-i-t y 
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5-:/o*>f >yy-l-*y (1.20 g N 5.69 mmolK 2, 6-v>7 ^ ;V? * ^/UtJ? 
P^ (1.02 g, 6.82 mroolK 7F7^(M)7x^/jN^7^y)^7^!) 
A(0) (328 mg, 0. 285 mmolK M^M^ (1.81 g, 17. lramol), 
— JV (8 mLh 7K (8 mL) & <fc 1> y (25 mL) COM^fe^. T/^^#|ffi 
^T, 1 Bj£»«L7c 0 £j£«#*P&, mm^^W U J-R^Ti^ 
<£M, te)ilSLfc 0 M^y^yVi-tfyA^a-r hV?7^ (5%~50%. 
g^^fvu/^-y-y) t'ffK IT, mMik&Vn (0.73 g. J|X^ 54%) %M&M 

J H NMR (CDC1 3 ) 5 : 2. 02 (6H, s), 2. 72-2. 80 (2H, ra), 3. 15-3. 23 (2H, m) , 
7. 09-7. 23 (4H, m), 7. 25-7. 30 (1H, m) , 7.82(1H, d, J=7. 7Hz)„ 

##$Ji2i s-^/^w >fy-i-jr> 



o 




. 5-t KP.^f^ y^y-l^y (2.00 g, 13.5 ramol).<£> N, N-v?7 fvk/jvi' 
i*7^ K (25 mL) h JJ (60% jfttt, 0.596 m g> 14.9 

mraol) *MZL, 90 °C i^T 1 B#M#Lfc 0 v 5 ^ x^;k3 - -7 

i^P y K (4.72 g, 14.9 mmol) ZMz., mM.X 16 l««Lfc 0 S« 

v 1 J) 7J fiVj) 7 pv h^^/f"- (5%~40% ^^^^./V/^^rf-y) Tft®* 
LT, Mftl^fc (1.63 g, 54%) LXntc 0 
•H NMR (CDC1 3 ) 5 : 2. 64-2. 73 (2H, m), 3. 03-3. 10 (2H, ra), 6. 93(1H, br 
s), 6. 96-7.00(lH, m), 7. 05-7; 12 (2H, m) , 7. 18-7. 26. (1H, m) ,. 7.37-7.46 
(2tt, m), 7.72QH, d, J=8. 5Hz); 
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5-fc Kp^W (1.00 g s 6.17 mmolh ^^^^7^3-^ 

(800 mg, 7.40 ramol) & J; U h ]) -ff-SUftX y 4 y (1.70 g, 8.40 raraol) (O 
5 fh^tFo^^ (80 raL) W^IITWU l,l'-(T^S?*/V#=i^) 
v't^y^V (2.12 g> 8.40 mraol) 24 Hf H?Jf # Lfc, Rf&Wi^* 

)V%7 wytfyy 4~ (5%~40% ffigfc^/is/^y-y) t?mfKLT % * 
JBflS^fc (1.14 g, M 78%) ^ffe^iatifc. 
10 L H NMR (CDClj) 6 : 2. 64-2. 70 (2H, m), 3. 05-3. 11 (2H, ra), 5.15(2H, s), 
6.95-7. 01 (2H, m), 7. 28-7. 47 (5H, m), 7. 70 (1H, d, J=9. 2Hz) c 

###112 3 4-(s<yi?fr**i/)y yyy-i-^-y 




15 *3-/^&&H{fc£ft&fcfe|£ai UT#fc 0 JR* 94*. 
MS m/z 239 (MH + ) 0 

##f!|1 2 4 4-7*y^W^^V-l-^-V 
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##0iJl 2 1 tmmfcLX, 4-t KP^W^^-l-t^Pjilft^tlSr 
*H&£i££ LTftfcc tt* 28%„ 

! H NMR (CDC1 3 ) 8 : 2. 67-2. 74(2H, m), 3. 01-3. 09 (2H, m), 7.01(2H, d, 
J=8. 3Hz), 7. 08-7. 17 (2H, m) , 7. 29-7. 42 (3H, ra) , 7. 54 (1H, d, J=7. 5Hz) 0 



2k#Lfc 4-t Ko^rWy^-l-ty (15.0 g, 101 mmol) <D\*D*?> 
(150 mL) t&WiKhl)7/l'*X2*?>X;\'7fryBtmft.tfo (34.3 g, 121 mmol) 
«Tbfc 0 M&MZ^mx« 16 «FBBtI#Lfcfft, *«r*P^ f^^fvi^tt 

life, iS?r^!)*W7A^D-7F^77^- (5%~45% ftl*:*^/^ 
^f-y) T'ft^LTs m&tt&m (26.0 g N JlX^ 92*) «r&&$tt4fe£ LT# 

*H NMR (CpCl 3 ).fi : 2. 74-2. 82 (2H, m), 3. 24-3,28 (2H, m), 7. 45-7. 56 (2H, 
m), 7. 75-7. 86 (1H, m) c 



o 






p 



•> y ^V^/P^vSfe l-^-^y-2,3-^t.Kn-iH-^^x^4— f/W 

(10.0 gN 35. 7 mmol), 2, 6-i 9* J~lVy P (6.96^, 46.4 mmol) N 
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2-{ 9 S*s9 PA!iE-V;l/*^7^ /) (750 rag N 2.14 mrnol), h ]) 7, 

(^y^UTyrt hV)1^7^!7A(0) (1.31 mg N 1.43 ramol) N JJ 

(15.2 g, 71.4 nunol) *5=kt>* f>/V^y (200 mL) ©jl^Sr N T/W 
. =^#ffl^T> 90 <C "C 16 B#R0M3SEL7to £/»&&*P^ Wil&jlt 
5 giJU «^^M«U7c 0 M&^y P-r J^y^- (5% 

-45% ^^^/-^^^). fctsanu mmit^m (7. 21 gN w 85%) % 

MS ra/z 237 (MH + ) D 

2 7 4- (2, j j-ju? ^ -/u) 4 y^y-i-*-/^ 



OH 



10 




4- (2, B-v'^^/V^^^/^^^^^-l-^-y (2.00 g> 8.47 mmol) ^fl>7 
MYnyyy (20 mL) *5<fc t)M ? y (10 mL) ro|||^|U 7kSfft* 
"/"Sl^hy !7A (449 mg, 11.9 mmol) Sr^fc^s MX' 2 «Jg# Lfc, 

15 |^W^7A^Y^77^ (5%~60% B^f-^/^ 

tTilL^ SJ®<fb£%l (1.54 g, W 76%) Sr4ffife^«t LTttrCo 
l H NMR (CDC1 3 ) 5 : 1. 85-1. 92 (1H, m), 1. 94 (3H, s), 1.98(3H, s) , 2.34- 
2. 52 (2H, m), 2. 56-2. 67 (1H, m) , 5. 33 (1H, q, J=6.5Hz), 7.00-7.04 (1H, 
ra), 7.07-7.20 (3H, m), 7.32 (1H, t, J=7.4Hz), 7. 42 (1H, d, J=7. 5Hz) 0 

20 ###11 2 8 4-[4-(2-3ih^^ h*^)-2,6-S>^^/I/7*s/I/]>T^^y- 
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p 



v>t Kp-IH— ( Vj*V-±-' f/Kfc.fcrj? [4-(2-^ b*^)-2,6-i?/<fsU 
5 MS m/z 325 (MH + ) „ 



3-^Ot-4-t Kn + ^yXT/l'Tt K (2.5 g, 12.4 mmol), V $ 

A (2.57 g N 18.6 mraol) „ 3$ik$D$& (0.21 g, 1.24 ramol) *5j:0 
10 N,N-i?^f/^/VA75 K (30 raL) ©Mt, ififtfT> 2-/P^^n^ 
^ (1.46 mL, 15.5 mmol) &;Un*. N 70 °C T? 18 mmWWLtz. 0 

^•^=io/i~3/D vmmLx, mmfc&m a.n g, W59%) zmn&®w: 

15 fe<tLT#fc 0 

MS(ESI+): 243 (M+H), 245 0 

##Ml 3 0 3-^P*-4-7°P7Kdrv'^yXT^7 = 't K . 



Y 




O 



• Bi 




O 
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\-7n*7u^yfrbm.m\k&m*®Ln&%i§ib LT#fc 0 J|K* 92% d 
MS(ESI+): 243 (M+H) , 245 0 

3 1 3-^a^e-4-(->^ p^p kT/M F^rv'J^yXTyVft K 



###Jl 2 9 iPiiat 3-^n^e-4-t KP^^yXTyvrt K*3J:t>*^ 

85 % 0 

MS(ESI+): 255 (M+H) , 257 0 
10 #%#J13 2 3-[(3,5-v ! 7ai = /WlH-t°7^-/Wl-^/^)^f-^]-4-^y7 ? 



15 tc a » 99% 0 

MS(ESI+): 411 (M+H) D 

##$J 1 3 3 3— f y -fn ^ 0 drv^-4-^ =fvv 




5 



o 





o 
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3-fc Kn^^-^f/^tf^^fyl/ (5. 28 g, 31.8 mmol) s $m.*> V *} 
A (6.59 g> 47.7 mmol) &J;t>' N,N-i>^fWA7^ K (50 mL) <D&& 
%9\Z, 2-^P^7°n/N°y (3.58 mL N 38.2 mmol) 

y !>A (0.53 g, 3.18 mmol) 80 t t 7 0flOT#Lfc o SMlC 

2-^n^-/n/N°>' (1.79 mL, 19.1 mmol) ft iV3 !71*fc;*7 D •> A (0.27 g, 
1.59 mmol) 80 t 15 ItfKaB* Lfc. £«£MLfcm; 

^^;w=i9/i— ^i-y/mm^^M/i) x^mmLx, mmit^m (6.3 gN 

» 96%) fc^fe^ft^i: LTf#fc 0 
MS.(ESI+): 209 (M+H) 0 • 

3 4 4-(7 >, P^-^f-/P)-3--r y^n^^rv'^S^^^ 
o 

3-4 yyn^^-y-i-^^ju^^m^^^ (1.0 g> 4.8 mmol) (DWB.^ 
)V (20 mL) N-:/P^r*^W ^ K (0.92 g, 5.19 mmol) 

2,2' -T^t^(^y^P= MJyV) (3- m g) 6 B#»fi«Lfc 0 

mm^f-^=io/i^^y/mm^^=4/D t^iit, ^jh^^i (o.89 

g, 64%) ^r^^yftt^^i: tt#fc 0 
MS (ESI+): 287 (M+H), 289 0 

3 5 4-[(3, ^-Py ^^;\y-m-M'y^—/V-\-4 ;v) ^ <?-/U]-3-4 
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3, 5-i?7 ^-jU-W-K'yy— iv (0.36 g, 1.65 mmol) (D N.N-v 5 ^^^*:^ 

at^ k (s.e mu mrn^, Mumwy, *mki-hy *a (eo% 66 m g> 

1.65 mmol) ZMz., l^fflT* 30 $Hft# Ltz 0 glSilM-lT'a^^f^-S-^ 
y^P^^rv-^S*^^^ (0.43 1.50 mmol) <D N.N-^^f;^/^/ 
^ K (4.3 mL) mW.m.nB h }) £A (22 mg, 0.15 mmol) ^ 

fit? 3 mmnwLtc, Rfomzmm^^x^wi^ ^^xymm^Mxm 

wW?? 4 — (^dr^W^^^^=10/l~^df^WM^^=4/l) T* 

iiu, mmfc&vo (0.59 g , is* 92%) L-t#fc 0 

MS (ESI+) : 427 (M+H) 0 

###|1 3 6 {4-[(3,5-v ? 7i t ^/k-lH-t 0 yy-^-l-^/V)^^/l.]-3-^ 




4-[(3, ^-/V-m-Vyy^-fr-l-s (/V) /?-/U]-3-J y7v7$*^%]g 
^mtJ'/l' (0.59 g N 1.38 mmol) <Dt h 7 t K d7 y V (12 mL) 
0 °C mWT, 7K?ff« fDA7;K = !)A (52 mg, 1.38 mmol) %^)P^ N 
T* 2.5 B#fM#Lfc 0 Ki»7lK SS»t«t h y !>A+7K^tl (0.89 g, 
2.76 mmol) &;&D*., Mt? 2 W^&iiiSiJ U ««£E 
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•=5/i~^f-w^^^=i/i) -emmtT, mmib^m (o.5o gN urn 

92%) t Lxntz 0 

MS (ESI+): 399 (M+H) 0 

5 P^v'^yXj/l'ft K 



20 




W 75% 0 
10 MS(BSI+): 397 (M+H) 0 

^%0U 3 8 l-(2-^ b*^yx. h^^)-2,3, 5- l> y j^/WO-i?^ 



CH, 

•A 



CH, 

2,3, 5- h y *J-?V7 ^J—jV (3.0 g, 22. Ommolh ^i*!) (3.65 g, 

26. 4. mmol ).&£!>* 3 y ^ (0. 55 g N 3. 3 mmol) (D N, N-v 5 / "f'/VifrjV 

15 A75 K (50 mL) mWL\C, ^M»T> 2-^aPxf;l, x.fA> ^-<T JV 

(3.59 g N 33.3 mmol) ^Bx, 70 °C 24 H$ffl£# Ltc 0 ££jfc»Jt^ i H3 

&*P*> ^6>f- 70 °C T? 24 l^|igJS#t7t 0 KJSt^^^xf/K'fl? 

=49/l~^drtWi^^^=4/l) T#^LT, (4.1 g N IftSfS 

90%) ^^fett^i LT#fc 0 

MS(ESI+): 209 (M+H) D " - 
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##0S 1 3 9 2-7'p^-5-(2-i hdri/^. h^vO-1, 3, 4- h V *^-?V^<yM.y 



l-(2-^ h^rv-^ h^>»-2,3, 5-h U ^^/W^V^V (1.0 g, 4.08 mmol), 
tr y (0.097 mL, 1.20 mmol) *5 £ 1fW n n / ? y (10 mL) <DM^^, 
0 °C mWTs %m (0.66 g, 4.12 mmol) <DV?uu*?y (1 m L) M£#P 

&>7 W F^77^f^ (^^r-^>-/^^^^=49/l~^^-y-V/M^-^/V 
=4/1) TflLt, SJlfcl^ (1.2 g, JR^ 99%) ^Ifelltfei LT#fc„ 
l H NMR (CDC1 3 ) 5 : 1.24(3H, t, J=6. 9 Hz), 2.20(3H, s), 2.37(3H, s) , 
2. 38 (3H, s), 3. 60 (2H, q, J=6. 9 Hz), 3. 76-3. 81 (2H, ra) , 4. 04-4. 09 (2H, 
m), 6. 63 (1H, s) 0 

###1 1 4 0 4'-(2-^ h^^)-2',3',6' - h y^f;kt'7i^-3- 



2-^p-^-5-(2-^ h*y^ h*-y)-l,3, 4-hy ^^-jv^y^iy (1.16 g s 
4.04 mmol), * /V? x.=.;V7$u yffe (0.67 g, 4.44 mmol), T hy^X 

( h y y);<yi?$J»(0) (0.23 g, 0.20 mmol), ^irv'? 

A (3.2 g N 9.7 mmol), tK (4.8 mL) 1, 2-v 5 ^ h^v^*^ (15 mL) 

(om,&mzg.mnm%T 90 <c t* 64 mmmwLtz, ^m^mm^^x^ 

)v%7 ^77^- (^$-fy/B^^?-^=io/i<-~^*ry-y/BM^=7- 
^=2/1) t^LT, atJSfti^ (0.35 g , iRsps 28%) LT# 

MS (ESI+): 313 (M+H) 0 
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4 1 3- (2-:c b^v^ h#^)-i, 2,4,5-r h7^f;^yfy 



7h7^Ko^ U* — X (Tetrahedron Lett.), 1989^, 30 # N 5215 H15 
ifeO^^iC^oT^UTc 2,3,5,6-f h 7 ^ ^ /V7 * / WW*3 «tT>* 

3:771/ ^-y/u^fejttMft'frlbSraUJtftjftJRWi: LT#fc„ ft* 73% 0 

MS (ESI+): 223 (M+H) 0 

4 2 l-Xu^--4-(2-x bdr^x bdri/)-2,3, 5, 6-r h7^f-^^ 



##0IJl 3 9 tmU^LX, 3-(2-x b^v-x bdf-vO-1,2, 4, 5-x h7^f/> 
^^*^A»6>*«ft:-fr*«:*JI6jft«*t LT#fc 0 ft* 86% 0 
'H NMR (CDC1 3 ) 5 : 1.27(3H, t, J=6. 9 Hz), 2. 27 (6H, s), 2.38 (6H, s), 
3.62(2H, q, J=6. 9 Hz), 3. 73-3. 78 (2H, m) , 3. 80-3. 86 (2H, m) B 

4 3 4'-(2-x b^cx bdrv-)-2',3',5',6'-x h7^f/Vlf7x = 



4 0 tPIfllfc LT N 1-^p*-4-(2-x hdr^ h dr^)-2, 3, 5, 6-r 

mtkmt LT#fc„ ft* 18*. 
MS (ESI+): 327 (M+H) 0 

4 4 4-[(2, 2-^^f-^dr/ JJ V-\ (2HW/V) * f-frl-S-sf yXntf 
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X. 



CH, 



O 



^^X.WJ^—r/V *?4*/1r)V tr^XhV- (J. Med. Chem.h 

1998 ^, 41 623 Kt|B«0^j5fe{C%oT^Lfc 2, 2-^y f/U-l, 2-^ t 

Kc^-y yi/j6>b*JB^***fetttt*i: UT#fc. iR* 38% D 

MS (ESI+): 366 (M+H)„ 

###| 1 4 5 {4-[ (2, 2-^^/1^/ JJ (2HW /W) y ^/>]-3->T y^n^ 

^^^^^/k}y y y — 



##0fll 3 6 ilnJflHcLT, 4-[(2,2-^y^/kdry JJ (2H) --f /U) y ^ 
JlX* 86% 0 

MS (ESI+): 338 (M+H)„ 

4 6 4-[(2,2-^y^/Udf-y yy-l(2H)-^^)^f;l/]-3-^yyn/K 



###J7 7 LT % (4-[(2,2-v ! y^^y y y-l(2H)-^/l/)^f^]- 

3->f yyn **V7 31 c=/W y y y -;^^SIfM^ffe«tl) t LT#fc 0 

ft* 78% 0 

MS (ESI+): 336 (M+H) 0 





o 
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$$011 4 7 y7 B n^^^-4-[(2-^f-^-3,4-v ! t Ka^y JJ y-l(2H)- 

X 




MS (ESI+) : 354 (M+H) 0 

#%#Jl 4 8 y / n ^^->4-[ (2-^ f />-3, t Kn^y U ls- 

1 (2H) ->f /W) y 7 3i =/W y <? / 

r 



10 



15 



###Jl 3 6 tmmfcLX, 3-^ yyn^dr^-4-[(2-^^/l^-3,4-v J t Kp 

■C#7c 0 JR* 100% o 
MS (ESI+) : 326 (M+H) 0 

##0U 4 9 3— f yyo7K^^-4-[(2-^^/W3, 4— ?fc FP^yy ^-l(2H)- 




##0ij7 7 £|^fcLT> {3— T y7°P7}fdriy-4-[(2-y Kn^f 

y y y-i (2H) ->f /^) y ^/u] y * =/W y * y & &j 

20 t LT#7t 0 W 76% 0 
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MS (ESI+) : 324 (M+H) 0 

###J 1 5 0 4-[(4-fc KP^^fXJJ *J>-\-s(j\<) { y-futf* 



4-(/o*^f;k)-3-^yyn/K^^,|fi^f^ (2.0 g, 6.96 raraol), 
4-t Ko=¥-iXt 0 ^y^^ (1.06 g> 10.4 mmol) N V !7 A (1.44 g> 10.4 

ramol) &£Xf N.N-^^fWAT? K (20 mL) <DM&!%>% 70 t "C 20 

77^- (^Stt-^U^^VK ^i^/M^^vi^io/i — ^^iT-Wg^H^^ 
;W=l/2) fffilLT, mmik&Vd (1.77 J|X^83%) £$^fe«tl£LT 

MS (ESI+): 308 (M+H) D 

3-^ y^PzK^^M^^ 



4-[(4-fc KD=¥^t 0 ^y v^-W/UO^^vl/l-3-^ y7"n^|||^ 
TvU (0.72 g, 2.34 mmol), 2,6-^^^7^7-/1^ (0.43 g, 3.51 nimol) 
&£X$h})y : ?-7l'7kX7jy (0.88 mL, 3.51 mmol) Oiifh7t Kn77 
y (14 mL) 1, I' -{TWD;\<tf^jV)V'\?'<y *?V (0.89 g, 3.51 

mmol) ZMz., iif 12 B#P^Lfc 0 Kl&mz±m t ®&<Dm,M (2, 6-v> 

y-^vi^^/wK h y ^f-z^^y ^ yjsir; 1, l'-fry^^M^/u)^ 




o 
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/u=2/d -eniiu, mmik&m (0.35 g> JEzsp 36%) &m&m®;mbLTn 

MS (ESI+): 412 (M+H) D 

5 2 (4-{t4-(2,6-^fA'7x;*i') fc^JJ S^-W/H * fvl/}- 
3— T y^P#^7i=/V)^^y-/> 




CH, 



>r /w] * t^j -3— r y ■/ n * v*k &mm tmfcttm & m& m m> t 

MS (ESI+): 384 (M+H) D 

5 3 4- {[4- (2, <o-V*J->V7^J fcV< y *J> y -\- 4 ;v\ * ^ )V) - 

3-4 yyo^^r^yXT/i'ft K 




##0ij7 7 i^KKfcLT^ (4-{[4-(2,6-^^^/k7^/ ^v') 

tt%)k Ltlfe, « 100% o 
MS (ESI+) : 382 (M+H) 0 

5 4 3— f y^nzK^r^-4-[(2-^^-lH— f ^ /U- W /V) ^ 
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o 



29% 0 

5 MS (ESI+) : 338 (M+H) 0 

#%0fll 5 5 {3-^ y7°P7KdrV-4-[(2-^^/WlH— f y^H^)^f 




CH 3 



3 6 kmUKLX s 3--T y7 P i3^'¥V-4-[(2-^^/WlH--r ^ K- 

Jfc$ 88% 0 

MS (ESI+) : 310 (M+H) c 




###I7 7 £|^$H-LT, {3-^ yy°n^d f -v'-4-[(2-^^-/WlH-^>' K-^~ 
W 72% 0 

MS (ESI+): 308 (M+H) 0 

20 #til 5 7 4-y.^/U-3-[(^^^/U^=^)^-dr^]^S#^7«^ 
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S-tKB^r^-^f/V^Sfl^f^ (3.0 g, 18.1 mmol) Ofc^^y 
(20 mL) mW^s 0 °C »#T\ *$V^)V~fc~>V>7 U ]) K (2.80 roL N 36.1 
mmol) %M?L, ilt 3 m$MWLtc 0 |g»}$I£T^5fe U 

^ (^^-^y/^oi^/v=9/i~^drf-y/^^^=i/i) -effiUL-c, ^ 

(4.11 g, W 93%) ^felS^i LT#fc 0 
MS (ESI+) : 245 (M+H)„ 




3 4 LT N 4-^^-3-[(^f-/^^*=^)^ d r^]^Sl : 

m*^^frb%Mik&m%.mn&m&m t Lxmc 0 w 69%, 

15 *H NMR (CDClj) 5 : 3.35(3H, s), 3.94(3H, s), 4.58(2H, s) , 7. 58 (1H, d, 
J=7. 8Hz), 7. 98 (1H, dd, 1=1. 8, 7.8Hz), 8. 02 (1H, d, J=1.8Hz) 0 
##$|1 5 9 4-[ (2-^^-3,4-^1^ Ko^f/ y ^-l(2H)-^/l^)^^]-3- 




o 
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4-(-/P^^^)-3-[(^^;u^/v*=^)^-^r^]^E#i?p<^;v (0. 70 g x 
2.2 mmolh 2-* 2, 3, 4-x b y t K o * / D V (0.39 g, 2.6 mmol) x 

£^ (0.60 g> 4.3 mmol) *5«fctf N.N-^^f/^^AT? K (14 

. mD <Dm&va& 70 °c t» 23 mmmwLtc. R^m^mm^^^wL, * 

5:V!J*^7A^dv h^77-f- (^=¥f-W^^^^=l0/l~2/l) T? 
IfHKLT, mmfc&W (0.63 g> ft* 75%) SraWtfettftfcfc LTftfc. 
MS(ESI+): 389 (M+H) 0 

6 0 ^V-X/MsyR 5-(t KqdfJ/^f;l/)-2-[(2-^f/U-3, 4-5? 
10 t Kndf-y D ^-l(2H)--f/W)^^]7^=^ 



1 3 6 £Pl«fc:LT % 4-[(2-^f L /W3,4-v f t Ko^y V y-l(2HW 

15 MS (ESI+) : 362 (M+H) 0 

##il 6 1 4- [(3, 5-i?y ^-fr-W-lfyy— /U-l-J /U) * ?-;U]-3-* h ^ 



##$|1 5 9 iTOKLT, 4-(^P^-^f-^)-3-^ h^f^S|.f»^f^ 
* 71% 0 

MS (ESI+) : 399 (M+H) 0 





WO 2005/087710 PCT/JP2005/004872 
6 2 {4-[(3,5-v ? 7^=;WlH-t°7y-/Wl-l'^)^^^]-3-^ 




#%$Jl 3 6 tl^^^L-C, 4-[(3,5-v f y^~/WlH-fc°7>/— ;V-l~^ ;V) J 
^ 90% o 

MS (BSI+) : 371 (M+H)„ 

m%Mi 6 3 4-t Kpdfi/-3-O^^I||^^ 




(5.0 g, 24.2 mraol) & <fcTj 10% Ay W (50% ^iSk 1. 5 g) £ 

Xb7k KD77^ (70 mL) t * f J -)V (70 mL) ©M^M^R*., &m 

mmnr, gat? 5 u^f&ftLfc tt&&jg*u tt«iLx, mmit& 
m (4.8 g> « 95%) ^Mn-Mtix#fc 0 

>H NMR (CDCI3) 6 : 0.9.3(6H, d, J=6.6Hz), 1. 82-2. 04 (1H, m), 2. 51 (2H, 
d, J=7. 4Hz), 3. 88 (3H, s), 5. 00-5. 30 (1H, m) , 6. 78 (1H, d, J=8. 8Hz), 
7. 75-7. 84 (2H, m) 0 




o 



4-t Ko^^-3-^y7'f/^,|Wf/l' (0.80 g, 3.84 mmolh i>7 * 
—A't'fA'-fvr'f K (1.05 g, 4.25 mmol)*3 «fctf$8b& JJ (0.69 g, 
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4.99 mmol) (O N,N-^^f;^A7^ K (20 mL) ^Sr^^T 3 B fflftft 

7 7 4- (WtWtx-T'A'/^D- ^=3/97-15/85) fcfa U (450 rag, 

5 qg* 31%) *m&mfttob u#fc. 

L H NMR (CDClj) 5 : 0.94(6H, d, J=6. 6Hz), 1. 95-2. 18 (1H, m), 2. 64 (2H, 
d, J=6. 8Hz), 3. 83 (3H, s), 6. 26(1H, s), 6.78(1H, d, J=8. 8Hz), 7.20- 
7. 84(11H, ra) 0 



10 




4-(i?7i^M h^r;/)-3-^y7^tSi^fyl/ (0.45 g, 1.20 
mmol) Ort>7t KP77^ (20 mL) «^7K^T> Tk^fb J? ^ !7 A = 
*A (60 mg N 1.58 mmol) LI* o2)Px./c 0 tIc^T"? 2 B#P«£N&> 

WttZ-ffiLWli- b V <7A+7kfP#l (1.2 g, 2.30 mmol) £4>4-f oiUx., Slf 1 

15 ISHI«#L;I!: 0 ^»»Sr**«, VIK^Ill, *H^^» (420 mg % J» 
100%) Sr«ffe*«»i: LT#fc. 

NMR (CDClj) 5 : 0.93(6H, d, J=6.6Hz), 1. 47 (1H, t, J=5. 7Hz), 1.96- 
2. 12 (1H, m), 2. 60 (2H, d, J=6. 9Hz), 4. 54 (2H, d, J=5. 7Hz), 6. 17 (1H, s), 
6. 72 (1H ,d, J=5. 7Hz), 6.99(1H, dd, J=2. 4, 8. 4Hz) , 7.10(1H, d, 

20 J=2.4Hz), 7. 15-7. 25(10H, m) 0 

6 6 h y 7;v-frv t $ yx/uftym A-'ff- V >V7 ^~;v 
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JJcffiLfc l-(4-t KPdr^7x^)/^y-L-ty (15.0 g, 91.4 mmol) 
<Dt'))i?> (100 mL) flftftlC MJ 7)VHrxi ^ ?yXJl<ft s smM&yo (30.9 g, 
110 mmol) &ffiTLfc 0 a-frtofcgffiT 3 M}f3#Lfcf£, *T?|HRU 

5 & % iJI^Ilfc. # 7 i^n-v h^77^ (M^fviV 

^^^y=5/95~40/60) "C*»»L"t* *JBft^* (27.1 g, I» 100%) 

J H NMR (CDC1 3 ) 5 : 1.01(3H, t, J=7.4Hz), 1. 71-1. 85 (2H, m), 2.95(2H, 
t, J=7. 3Hz), 7. 34-7. 41 (2H, m) , 8. 02-8. 09 (2H, m) 0 
10 16 7 4-7^ V /^JfcMBfc* ^ 




o 



MJ7yVtP^^yX/^yi 4-7*?- V )VV ^ ~/l> (27. 14 g, 91.7 mmol), 
Bftft''*7S?9.& (1.24 g, 5.50 mmol), 1, 3- If* ( v>7 * 7 / ) 7"P 

(2.45 g, 6.05 mmol), (23.2 g, 229 mmol), ^/ 

15 — /U (200 mL) jSjLXfii?*? K (100 mL) <£>21^t/£, —8Mfc& 
*#IS^T, 80 °C T? 8 W»MLfc 0 0.5 «£4M* 

(IMfc^f- /V'/^^f- ^=3/97-30/70) TitSUL ^K^f-^-^^f"^ 

20 ^bffJtfttTs mmit^ (9.24 g, JRSp 49%) SriMiHTifc, 
MS: m/z 207 (MH + ) 0 

##09 1 6 8 (4-{l- [ (4-7 x 3-f 7 ^ ^} 7 
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.OH 



]) — IfyfcX Tf-— l/^ 77 (Liebigs Annalen der Chemieh 

1981 #\ 623-632 M^IB«©^^^oT^ Lfc h V 7*~M(4- 7 

i-/Wl,3-f 7/-;W2-^^)^f ? K (1.00 g, 1.94 

5 mraol) (D^-y^y (20 mL) tert T :/ K (239 mg, 

2.13 mmol) SrJH*., 7/>=fy#B^T, lit' 3 I^IIUtffLfc- 

A'&AOTMfVl' (319 mg, 1.55 mmol) (D^y^y (20 mL) 

iSTU lit- 3 R$IW»#Lfc©*>, 15 16 BtWi«Lfe 0 RiSffi*^ 

? n -? Y?y7 J- (^^^^^^^=5:95-20:80) f|SU, H&JS 

ftkttfcift**^ fh7tKP77y (20mL) N *9/—tV (10 
mL) *3«J;U* 10% /-Syv^A-^Sf (50% -b7Kp°p> 200 mg) £r#Px_ N tK*#H 

15 mVtM*nit 0 Hbtlfc»»rf<7t KB77y (10 mL) Jg«Hl, 1.0 M 
**^fci>-f V^'f-JVT/VK-VJ* Y;V3LymW. (10 mL, 10 mmol) SrfcJ&T"? 

ttXfcSfiT! 1 #IH«#Lfc. *&*&«r*BrJU il«itfcf, ASSr 

^!)*^7A^7 Y^fyy A— (ttK^^W^^-f- ^=10/90—60/40) 
20 Tl#B!LT, mmfc&m (250 mg, W 48%) &&S&j|&:[£^£ LT*#fc: 0 
MS: m/z 338 (MH + ) 0 

6 9 4-{[tert-^^/V(v J p«f-^)^y sUlttis) J y?y-l-*-As 
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l H NMR (CDC1 3 ) 5 : 0.20(6H, d, J=l. 1Hz), 1.00(9H, s) , 1.72(1H, d, 
J=7. 2Hz), 1.85-1. 99 (1H, m), 2. 40-2. 53 (1H, m), 2. 67-2. 79 (1H, in), 
5 2.94-3. 06 (1H, m), 5.20-5.27 (1H, m) , 6. 71 (1H, d, J=7. 6Hz), 7. 03 (1H, 
d, J=7. 6Hz), 7. 13 (1H, t, J=7. 6Hz) Q 

###ijl 7 0 3-(2-7/^n-4-{(4-t K p * V-2, 3-v 5 1 Kn-lH->f ^~ 
W/V) [(2-= hn^^/lO^/M^/i^TS: y } 7^ = /V)7°P/^y^^ 




o 



1 0 3- (2-37/1^ a -4- { [ (2-= fn7i ~/k) */1/t}n 7$;|7x=/1/)^o^ 
(20.0 g N 50.5 mmolh 4- { [tert-^fvl" (>>/> f-jV) */ ]} )V\ Jr* 
ytfV-l-jr—lV (14.7 g, 55.6 mmol) fciVh^i^^y^y 
(14.6 g, 55.6 mmol) ©7h7tKn77V (300 mL) »tt«r*^TIt#U, 
7/i?*^#y|i?xf^ (40% h^^^M, 25.3 mL s 55.6 mmol) &;&qji N 
15 iKfllLT 16 mmmWLtz 0 SlS?^i:±I©¥i©M (4-{[tert-y 

20 (^^f-W^^^^=95/5~^^i^^/g^^^/^=30/70) T'iiLt, Hfe 

#btlfc)fttft07b7t FP777 (250 mL) 
ii#T> 7 1 h y-ff-j^T 7*=!)A7;Vt!) F (1 M THF« N 61. 1 mL, 61.1 
mmol) ^^JP^RfiT 3 Bfra#Ufc 0 KJ^fcffBfc^/l'fcJtofcttft****-? 

25 A^P-7h^77^- (^^rf- W@^^^^/t'=70/30~^^f->'/^^^^/V 
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=30/70) T?»«L"C\ mmfc&fa (21.5 g, W 8194, 2 Ig) &f|&?fi:» 
MS m/z 551 ((M+Na) + ) 0 

##W17 1 3-{2-7/l/tt3-4-[[(2-=hn7i=7l')^;l'*=/l/](4-{[(MJ 
5 7/^n^5v^);*/^=/k];*-=5rv'}-2, Kp-IH-^ Vfl/-\-^i ;V) T % 



##$|1 2 5i:l^^fcLT N 3-(2-7/U*P-4-{(4-t Ko*V-2,3-^fc K 
p-IH-^T >7y-l-^;v) [(2-= hP7i^)7;v*=;k]7 5 y }y ^^jv)-f 
10 p^^*af L ^6)*JHfli'fr4fe*J|ft»«*i:UT»/t. HX* 96% 0 

MS m/z 661 ((M+Na) + ) 0 

###11 7 2 (2E)-3-(6-T5 /-2-p«^yHf U ^i^-3->f/WT^ y^Sfe^^/W 

H J N X .N-.CH 3 



###J2 0 i:TO^LT> 5--7 , n*-6-^f-7Vt°y ^^-2-T 5 y^fc^JHb 
15 *fc«r*fifSil£ L*C#fc. HX* ll% 0 
MS m/z 193 (MH + )„ 

7 3 3-(6-T 5; /-2-^^/Wt°y W-Z-j ;V)zf n^^SM?" IV 



#%M2 1 i^iCLTs (2E)-3-(6-7$ y if V ^ T^)T^ 

20 P/i«^^35»fe*JBfls*»«rJ(t6**fcLr#*: s W 73% D 

MS m/z 195 (MH + )„ 




o 




o 




o 



159 



WO 2005/087710 



PCT/JP2005/004872 



7 4 (2E)-3-(2-7 5 J fcTJJ 5 ^^-5— f /U) 7* U /l^^ J-JV 




GMi&b UT#fc 0 Jfc$ 28% 0 
5 X H NMR (DMSO-d 6 ) 6 : 3.69(3H, s) , 6.52(1H, d, J=16.2Hz), 7.49(1H, d, 
J=16. 2Hz), 8.61(2H, s)„ 




«J2 1 (2E)-3-(2-7^fy v^y-5--f/0 7^ JJ/Hfc 

MS m/z 182 (MH + ) 0 

7 6 N-(3-^f /V)-4-[4-( h U 7/^0^^)71^]- 




15 N-(3-^f;v7f;u)ft^7 (3.00 g, 20.5 mmolh *-l-[4-( h 

!)7/l/tP^f^)7i=;l']i^yy (5.45 g N 20. 5 mmolh h V V & 

(2.19 g N 26.7 mmol) <Dx.f;-/U (50 mL) 90 °C T* 4 B#R^# L 

fc. fcfcM&yoZfcfc&W, Six^tlfflLfe, ttffltt&*l*«EBW- h !J * 

20 fiU, 3*jgfls£«& (1.76 g N » 27%) ^IMItLtlfc, 
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'H NMR (CDClj) 5 : 0. 95 (6H, d, J=6. 5Hz), 1.55(2H, q, J=7.0Hz), 1.63- 
1.79(1H, m), 3. 24-3. 36 (2H, m), 5. 29 (1H, br s), 6. 80 (1H, s), 7. 61 (2H, 
d, J=8. 5Hz), 7. 90 (2H, d, J=8. 2Hz) 0 
. &mU 7 7 4-[((3-^f ^) {4-[4-( f U 7/^o ^)7x^yu]- 
5 1, 3-^7 y-/W2-^ M T % J ) / ^vH£&#SM 



N-(3-^ f-/V^/U)-4-[4-( h ]) 7 )VjrU 7^~/V~\-l, Z-^T^/—JV- 

(1.20 g, 3.82 mmol) <D N, * T 5 K (20 mL) « 

f-Tk^b-T-hy !7A (60% Jfitt, 229 mg, 5.73 mmol) %Mx.X 30 
10 Ltzte, 4-(-/P^^^)^S»^^ (1.05 g, 4.58 mmol) ^jjPx:7c 0 
. jl^Sr 60 °C T 1.5 «ft#Lfc^ RfomK7k*Mz., 

^ f^77^- (^^f">'/^^^^/^97/3~^dri^^/@^^^^/'^ 
=60/40) t'ISU, SUft;^ (1.34 g> « 76%) <t LT# 

15 fc 0 

MS m/z 463 (MH + ) 0 

7 8 {4- [ ( (3- ^^7f /W) {4- [4- ( MJ 7 /Ut P ^ f 7 j =7V] - 

l, 3-f T/wK-'f /v} T $ / ) ^ fvH 7 =/W ^ ^ y -/v 



20 4-[((3-^ fvl^?Vi>) {4-[4-( b U p< f/U) 7au^jV\-\, 

/H-^;W7^)^f;H^|f»^/l/ (1.34 g, 2.90 mmol) Orh7t 
FP777 (10 mL) t&WLK s 1.0 M Tkfif ffciM V 7*J-JVT/V % =. $ A Y^^S 
(6.38 mL N 6.38 mmol) SrftftTT^T Ltc 0 Rj&m%£UT* 2 fl#M 





H,C- 



CH, 
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(^^^/^dr-^y =10/90-60/40) TfiBRLTT* ^JS^fe (950 mg, J|X 

. m 75%) ■ftm&mytmt Lxmz a 

5 MS ra/z 435 (MH + )„ 

7 9 (2E) -3-[4- ( v'^^y/VT 5 / ) -2, 6-i^7^i D 7 1 7 ^ 



LtciS^JUTisXft; ^m^f-^ (7.71 g N 34.4 mmol) h 7 t Kp 
10 77V (80 mL) 2§»7.Mf jb^ h P £ A (60% 1.38 g, 34.4 mmol) £ 

^ X h V — (European Journal of Medicinal Chemistry) N 1999 34 # N 
137-151 HtlB*0^ifettto X&ft Lit 4-(v^ y^AsT 5 / )-2, 6-^7/W 
tB^yXr^ft K (9.28 g, 27.5 mmol) Ofh7t FP77V (100 mL) 

=97/3~^^i7-W^^^/l-=60/40) T«Lt, &M{k&tfo (9.57 g, ft* 

85%) iJtftMHiitTllft. 

20 MS m/z 408 (MH + ) C 

8 0 3- (4-7* 5 / -2, 0 7 i^/l') 7p ^y|xf ^ 
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(2E) -3- [ 4- ( it** y *?>\> T % J ) -2 , 6- v 5 7 )V* P 7 * = )V\ T V V /Ugfeai TvW 
(5.00 g, 12.3 mraol) <D$feWt (100 mL) 10% ^7v?|)A-K| (50% 

-^tKp^ 0.50 g) «rAPx. x 7K*#fflMT^ 50 °CT* 16 n#IWiJ|#Lfc. MM*m 

'>!)*f;^7A^ P-V h^y^^f— (^=Srf-^/^^i^7W95/5~^dr-^>/ 
8^^^=50/50) T'tSLT, Iti&tt&m (2.63 g N ft* 93%) SrM&iflm 
4fe& LT#7c 0 
MS m/z 230 (MH + )„ 

#%^J18 1 3-(2,6-v 5 7/^P-4-{[(2-^ h P7^^/V)^/P7M = /U]T^ 
J } 7 * = 7°P /-^g^oifvU 



##M3 4^i(ax, 3-(4-7$y-2, 6-^7;^n7x^)7 , n/<y| 
^^a»fe*Jlft:^*Srj»fe»«ftt LtUfc. JR* 88% 0 
>H MR (CDC1 3 ) 6 : 1. 18-1. 30(3H, m), 2.53(2H, t, J=7. 7Hz), 2.90(2H, 
t, J=7. 7Hz), 4. 06-4. 17 (2H, m), 6. 73-6. 85 (2H, m), 7. 63-7. 70 (1H, m), 
7.71-7. 78 (1H, m), 7. 89 (1H, dd, J=7. 8, 1.4Hz), 7. 96 (1H, dd, J=7. 7, 
1.5Hz) „ 

#%$Jl 8 2 4-(2,6-v ? ^^/1^7^y ^vO-f ^^^-l-^->- 



2-:/n*-l,3-$^7yW<ytfV (15. 0 g N 81. 1 mmolh 4-fc Kp^WV 
^V-l-*^ (10.0 g, 67.5 ramol), (9.13 g N 114 ramol) N 

(18.7 g N 135 mmolh WW (200 mL) *J«fctf o-^v'l^^ (100 
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mu (D%^m^mn-m%T , 130 °c -e is mmwvtz 0 

MflS^fc (0.373 g, ft* 2%) &Jtfett:R**UT#fc. 
MS m/z 253 (MH + ) 0 - 



'H NMR (CDC1 3 ) 6 : 1.80(1H, d, J=6.6Hz), 1. 97-2. 09 (1H, m) , 2.10- 
2. 14 (6H, m), 2. 51-2. 68(1H, m), 2. 86-3. 01 (1H, m), 3. 14-3. 29(1H, ra) , 
15 5. 29-5. 35 (1H, m) , 6. 17-6. 27 (1H, m), 6. 98-7. 14 (5H, m) „ 
»J1 8 4 4-{[5-( h V y^Xutl-jV) t°y 



(2.94 g N 19. 8 mmolh 2-^PP-5-(M)7 
20 frti-vfj-jv) fcf U (3.00 g N 16.5 mmolh V 7 & (6.84 g> 49.5 

ramol) *5±t^ N,N-^/f;^;l/A7 5 K (40 mL) ©iS-g>«&&g*#18SCTs 
100 °C -e 8 HlJUtLfc, KJfc»iS:#*P& % ftfca^/l'TMfirJR U 

^/^Sg^^/W=95/5~^^^^/g^^^^=60/40) -CfflfKLT, £J&fb-&ft 
25 (2.74 g> ft* 69%) fc&Jtfeijg,Si t LT#fc. 



10 
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l H NMR (CDCI3) 6 : 2. 65-2. 74(2H, ra), 2. 92-2. 99 (2H, ra), 7. 13 (1H, d, 
J=8. 7Hz), 7. 35-7. 42 (1H, m), 7.47(1H, t, J=7. 6Hz) , 7. 70 (1H, d, 
J=7.5Hz), 7.96 (1H, dd, J=8. 6, 2.2Hz), 8.41(1H, s) 0 

8 5 4-{[5-(MJ7;^n^f^) t°y^v-2— OV]^^y}4 W 



m^Mi 2 7 tmmzLx, 4-{[5-( }> y ^i^n^/io t°y ^^-2--r/n 

MS m/z 296 (MH + ) 0 

8 6 4- (4-^ 6-i>* =f ;V7 4 V^V-l-ir^ 



y h& j;r>* (2, 6- *J iv-a- / h^-yy^^/u)^ 

MS ra/z 237 (MH + ) 0 

##Ml 8 7 4-(4-^ \>*r%/-1,§-y*=}-)V-7 ^~>V)4V?V-\-*—>V 



>-i-*yfrbmMfc&m%n&n*tLxmc 0 jix^ 3i%„ 

X H NMR (CDC1 3 ) 5 : 1. 77-1. 89 (1H, m), 1. 92 (3H, s), 1.96(3H, s), 2.34- 
2. 51 (2H, m), 2. 54-2. 70 (1H, m) , 3. 82 (3H, s) , 5. 27-5. 37 (1H, m) , 
6.66(2H, s), 7. 00 (1H, d, J=7. 4Hz) , 7. 27-7. 47 (2H, m) 0 
1 8 8 3-:/p*-4-t Kd^^lfi^f/V 
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3-^D^-4-t Kn*f£&#» (50.4 g, 232 mmol) «J:V|jtR (17 
mL) <D*9J~>V (330 mL) Wifcte 24 B#^Pf^3Sg(E Lit, SlS^Sr*^^ 

^4* (45.5 g> ft* 85%) fc&tfcfejfca £ LT#fc 0 
MS m/z 231 (MH + ) 0 

1 8 9 3-^0^-4-^ yfvtf^-i'&MWtt'T'A' 




3'-7"p^-4-t Kn^VftAWMMTvt' (15.0 g> 64.9 mmol), 
n/N°y (7.68 mL, 77.9 mmol) $$ &X*a $ik# $ 9 -A (1.0 g% 6.49 mmol) © 
N,N-i?>f;^A7 5 K (200 mL) y ^ (13.5 g, 97.4 

mmol) ZMz., 80 V X* 2 9$mMWLtz 0 £««M#tU fcbftfc»a6 

m^/U=9/l) tflfHUT, &JB<b£4fe (14. 6 g, Ifc* 83%) 
LTftfc. 

l H NMR (CDC1 3 ) 5 : 1.41(6H, d, J=6.0Hz), 3.89(3H, s), 4. 59-4. 75 (1H, 
m), 6.90(1H, d, J=8.8Hz), 7.94(1H, dd, J=8. 8, 2.1Hz), 8.23(lH, d, 
1=2. lHz)„ 

##$| 1 9 0 (4-7^^-3, 5-v^ ^jvy zc J (tert-Zf^/U) *? * *?;Vi/ 

71/ 
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l-~fv*-1, 5-i?*'7-A'7 (25. 4 g s 126. 2 mmol) feW^y 

(9.5 g, 138.9 mmol) <D N, N-v^ f^*M7 5 K (300 mL) JgljRl:, 
0 °C ^W*T> tert-^fvW^fvl^ P P v'?:/ (20.9 g, 138.9 mmol) 

^TKM^hy ^t-sii, »j£*ftLfc. ii^v'y^w? 

(-drf-^— ^rf-W^^^ = 10/l) T^^LT, 

mmikirm (38.7 g> « 97%) zm&mtkwt t-c#fc 0 

'H NMR (CDClj) 5 : 0. 18 (6H, s), 0. 97 (9H, s), 2.34(6H, s) , 6. 57 (2H, 
10 s) 0 



(4-^o^-3,5-v 5 ^^/1^7;cy 3f-» (tert-T^/U) fvl'V?^' (39.2 g, 
15 124 mmol) Ox h 7 t Ko77yfi (250 raL) (C, -78 °C M#T, n-7*^/U 
JJf-!7A ^-^f-y^ (.1.6 M> 90.0 mL, 144 mmol) Sr^fc, 
fit' 2 l«tft#Lfc^ *>7^h Hy/P \*>V (40.0 mL, 173 mmol) 

£M.-£X°%-m.£^tz'&, 3 ^F^m#tfc 0 RfoWifc 2 M (180 mL) £ 

(^drf-W^^f-^=10/l~^df-f-^/^^^=l/4) T'ltlLt, 
£fe (18.6 g % l|X^ 53%) *8im&yV XJ»J,<k 

l H NMR (CDClj) 6 : 0. 19 (6H, s), 0. 98 (9H, s), 2.32(6H, s) , 4. 58 (2H, 
s), 6. 47 (2H, s)„ 
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(4-{ [tert-T^/W^ fvW) > ^]^"^T^} -2, f /V7ix^) jj?p y 

& (500 mg s 1.83 mmol) 33«fctf *-4— f y 7 s n tf^f^Mfifcy ^ 



^ (20 mL) U TA'^IKifeLfcgK 2-^v-y P^f/V** 7 

-ry-2' -(n.n-v 5 ^ fwr s y) ify*^/w (us mgN o. 29 mmoi) &j;t>*hy 

*($^<y^y^T"fe hy)-/^7^!7A(0) (67. 0 mg, O. 07 mmol) &;>JP;L 

f-A-10/1) ttiLT, ^M-fb^fe (642 mg, JRifS 82%) mM^lT 

l H NMR (CDCI3) 8 : 0. 19-0. 26 (6H, m), 1.00(9H, s), 1.17(6H, d, 
J=6.0Hz), 1.92(6H, s), 3. 87 (3H, s) , 4. 42-4. 57 (1H, m), 6. 57 (2H, s), 
6.95(lH, d, J=8.7Hz), 7.74(1H, d, J=2.3Hz), 7.99(1H, dd, J=8. 7, 
2. 3Hz) 0 

#%#Jl 9 3 (4'-{[tert-y ? f ;K^^^)i/y/W^-^:>'}-6--ryyP7K^ 
^>-2' , 6' -5?* f/Hf7s=^3->fA') / $ J — )V 



Y 



CH, 




(667 rag, 2.38 mmol) & 2 M h >J !7 (2.38 mL) iSXXIh/P^- 



Y 




CH, 
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##$16 2tmm^LX s 4' -{[tert-^/WS^fvW^y fr]**^}-^ 

LT^fc, JR* 85% 0 
. l H NMR (CDC1 3 ) 5 : 0. 22 (6H, s), 1.00(9H, s) , 1.10(6H, d, J=6. 2Hz), 
5 1.94-1. 98 (6H, m), 4. 16-4. 31 (1H, m), 4.64(2H, d, J=3. 6Hz), 6. 57 (2H, 
s), 6.94(1H, d, J=8. 5Hz), 7.04(1H, d, J=2. 1Hz), 7. 24-7. 31 (1H, m) 0 



4-^P ; f-3,5-^^f;l'7i / — JV (8.00 g s 39.8 mraol) *3 J; t^^^T* 
10 P ^ K (5.80 mL N 47.7 ramol) <D N,N-^^f ;^i»»7 ^ K (130 mL) 

fcmmtiy V& (8.25 g N 59.7 mmol) fcto*., 80 °C T* 8 lMji#L7c 0 £ 

Svn^^t'ttl, Milt ^jf&vy^y/i^^i^Pvh^ 

(^drf-^~^ ^-^w»^f-/^=97/3) -eft$!L-c, s^b-a^ 

15 (9.97 g N Jfc* 86%) b-C#/t 0 

'H NMR (CDC1 3 ) 5 : 2. 38 (6H, s), 5. 01 (2H, s), 6. 73 (2H, s) , 7.28- 
7. 46 (5H, m) 0 

9 5 [4-(^^^/V^^-->)-2 I 6-v f ^^^7^^^]/}?py^ 



20 b-(,^y^;V^-^-i/)-2-^n^-l, 3-S^ 5vW<^-t? ^ (8.78 g, 30.2 mmol) 
Ofh7t Ko7 7yW (100 mL) \Z S -78 °C M*T\ n-7*f;Hj f !7A 
(1.6 M, 22.6 raL N 36.2 mmol) ^7JD^lfc 0 1.5 
Z%mfflWLtz&s *«7®?MM y^P tVU (20.9 mL, 90.6 mmol) ^P^L, g 
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2.5 mmmnttzik. mm^f-^^^x^mLtz. ^mm^^-k^x 

(4.65 g, Ifc* 60%) ZM&Mi&k LXUt. 0 
'H NMR (CD CI 3 ) 6 : 2.36(6H, s), 4. 57 (2H, s), 5. 04 (2H, s), 6. 63 (2H, 
s), 7. 28-7. 47 (5H, ra) D 




[4-('<yi?/Uj-3ci/)-2,6-i>/^;l'7 *=.jV]7$Tny^ (354 mg, 1.38 
mmol) &&Xf 3-:/D^-4-^?Vk£&#$^?vU (229 mg, 1.00 ramol) £2 
M m^i-h]) 1>^7KTO (1.38 mLh hfr^y (10 raL)^J;t>* 1,2-v^ 
i^c^y (1 mL) TV^^R&Lfc^ v^n^^/U 

(2', 6'-^^ h^^fcf7;c^7W2-^/V)^^7^ ^ (32.8 mg N 0.08 mraol) J3 

WH^f^y^yryTtfy)^?^^^ (18.3 mgN 0.02 mmol) 

m^^/D xmmi-x, mmfc&on (255 m g> urn 71%) 

MS m/z 361 (MH*)„ 

9 7 4'-fc Kb , 6, 6'- f II ^^l^7x=;W3-*/v*y»^ 
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HO' 




(255 mg % 0.71 mmol), 10% ^7i?^A-^5fS (50% ^7kn p n , 25.5 mg) fcitf 
(3 mL) ©M^Sr7k^#ffl^Tx ^m-C l «#Lfc 0 ftMKfrit 
5 SUU Lfc. S8SSrffS±IB©^#T (fcfcLlO% /^v^A 

(50% ^7k,&, 127 mg), jf#B#H 2 M) KltfU StBfc^fc (199 
mg, JR^ 100%) ^fijftftftiL-Cftfc, 
MS m/z 271 (MH + ) D 

##09 1 9 8 4'-[(4-t KP^fh7t Ko-2H-ft^7 ^-4->f/W^ 
10 ^]-2\6,6'- h JJ ^f-7Hf7^=/W-3-^7/^#^^>^ 



4'-fc 6,6'- h ]J /f-A^]fy *~/V-3-j3 /V^smtf-fr (199 

mg, 0.74 mraol) fc£?>* * t° P [2. 5] ^ 9 V (116 rag, 0.89 

mmol) (O N.N-S^fvUtfA'ATS K (2.5 mL) ftjfttcfttt* 9 ^ (123 mg, 
15 0.89 mmol) £#P;l, 100. °C T? 1 . Ifefttt Lfc. Rlfi;ttfc:£tt*fcflll*.* »^ 

7^=1/1) fftiLT, mmik&Vs (191 mg, « 64%) 

20 MS m/z 401 (MH + ) D 

#%0U 9 9 4-({[5'-(t Kp*'>^^)-2,2',6- h JJ /Hf7x=/W4- 
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OH 




.OH 



4'-[(4-k KP^ff7t KD-2H-ftf7y-4-f^)^ h^f]- 
2' ,6, 6' - h y **f~JV\? y 3.~)V-Z-1]j\<i$vWL* s }'^ (191 mg N 0.48 raraol) <D 
MfcT hy t Kn77y (3 mL) ^J^K^Ts TkUHby ^!7^T/l^=r>i» 
5 (34.2 mg, 0.72 mmol) Srflnt, lit 1 BAjf^LTc:, ^^^l^ilTKxh^ 
tKP77^ (10 mL) Sr^JP^L. ft^LfciL m,mi- h y <7^+7KfP^» (232 m g> 
0.72 mmol) ^P^., ML"? 2 «FBB«»Lfc. Wtti Lfc **fc«r1r 7 J hlti® 
U ««?*«£E*J»L-C % aSJHflS^to (182 rag, IR* 100%) Sr«lfe^*tt»5|c 

10 r H NMR (CDC1 S ) 8 : 1.61(1H, t, J=5.9Hz), 1. 76-1. 99 (11H, m), 2.06- 

2. 16 (2H, m), 2. 20 (1H, s), 2. 41-2. 54 (2H, m), 3. 04-3. 17 (2H, m) , 

3. 80 (2H, s), 4. 68 (2H, d, J=5. 9Hz) , 6. 68 (2H, s), 6. 99 (1H, s), 7.24- 
7.29(2H, m)„ 

##012 0 0 4-(7tf/V7^)-3-7*a^|fixf;!/ 



15 ° 

4-7^;SJ&f**f^ (10.0 g, 59.3 mmol) *5j; h V ^-f-frT 5 V 
(18.4 mU 130 mmol) (30 mL) ^M#T> (3.04 mL, 

59.3 mmol) &i$o< <9 «T Lfc„ SJSJfcfc&ffl"? 2 B#H|jfc# LfcgU ft* 
(400 mL) ZMx.fc 0 WfflLfcHfc&WRU ^7K^^m> «EEftjftttft 
20 4-7$;-3-7*ntS6|isf/k (15.0 g) Sr**6*l* 4: 

(60 mL) tll^t, 4 M *fc**/»«*?^#tt*rfll 

(1:1) IWEftjftL-C, 4-7 5/SIft^f^ lll> 33* 4- 
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T?y-3-^tJ*^SWi?^^^ tt**©*^* (8.99 g) ^ttMiLT 
#fc 0 ttV*T, #feftfciB«£«J (1.00 g) C0k°yv>^ (12 mL) gfijf 
ft*SE0t (0.69 mL, 7.13 ramol) *J«fctf '?A>T % J bf JJ 

Wt- 1 M#tfc 0 £J&*tt&»E*ttLfcfc, »Sfc 

^/k=9/l~^^f"^/^^^^=l/l) -C*tl^bT N ^JSfc-g^ (758 rag, IR* 
40%, 3 Xg) LT#fc. 
MS m/z 286 (MH + ) = 



[4-(^<y^^-#^)-2, ^7i^]^p I^gfe (333 mg, 1.30 

mmol) *5 J; t)« 4- (T-fe^T 5 ;)-3-/P^^IS®xf /V (286 rag, 1.00 
15 mmol) & 2 M jfcfc?- h V !7 AtK^ (1.30 mL), h/l^y (10 mL) *5cfct>* 
h^S/^V (1. mL) ©i^M^t, r/V=*V«& LfcfL ^ 
^ p^dri//k(2' ,6'-^ h^r^tr 7i^V-2-^^)*^7^ > (65.7 mg, 
0.16 mmol) *5 J; b V * (V^y *J V f yTt h V) i? $ A (0) (36.6 

mg, 0.04 mmol) ^r^Px.fc 0 K/S«T/W=f>#ffl^aT, 1 0W»jl^tfc o 

(401 mg, 96%) ^feMttfij^ LTftfc. 

MS m/z 418 (MH + )„ 



.CH S 
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##$J2 0 2 6-(7tf/V7 5;)-4'-lf Kp , 6' -v 5 ^ 3vHf 7 * ~ 



5 A'jflVBfcJ^A' (809 mg, 1.94 mmol), 10% a'7^?A-^I (50% *g7kiS % 
404 mg) J3±tjtx^;-;l/ (10 mL) <Z>?l-a-^&zKlff #E^T, M"T» 1 gfeft 

#ut 0 /M&jtsiju ii^jis^lx, mmfc&yo (544 mg> « 86%) 

MS m/z 328 (MH + ) „ 

10 ###]2 0 3 6-(7tf/V7$7)-4'-[(4-t Ka=3ri/f f 7 t KP-2H-ft 



fecf-lV (490 rag, 1.50 mmol) *5.fct* l-^-=¥f-6-^T^ t° a [2. 5] * y 
15 (224 rag, 1.72 mmol) O N,N-^WM7^ K (8 mL) ?Sffi^gfe* U 
?A (238 mg, 1.72 mmol) SrJPx., 80 °C Tf 10 f$HTO$Lfc 0 EJ&JftfcA 

;l/=9/l~^^f-W^^^/^=2/3), HVTaUEttfU tl^f^7^ a ^ h 
20 ?774- (Aaffy/i|xf^9/l~Adrfy/^ljf^i/2) -Cft^L 
T, *jifc£-4fe (270 mg, KX# 39%) fc" LT#fc 0 
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>H NMR (CDCI3) 6 : 1.38(3H, t, J=7.2Hz), 1. 79-1. 92 (2H, ra), 1.97(6H, 
s), 1.98(3H, s), 2. 07-2. 19 (3H, m) , 2. 42-2. 55 (2H, m), 3. 04-3. 19 (2H, 
m), 3.82(2H, s), 4. 35 (2H, q, J=7. 1Hz), 6.76(2H, s) , 6.86(1H, s), 
• 7.73(1H, d, J=2.0Hz), 8.06(1H, dd, J=8. 6, 2.0Hz), 8. 56 (1H, d, 
5 J=8. 6Hz)„ 

##0ij2O4 N-{5-(t Fndr-^^^^)-4'-[(4-t Kndr^r by t Kn-2H- 
K 



10 6-(7tW^ y)-4'-[(4-t KP^Vf f7 t Fo-2H-ftt'7y-W 
/V)^ h^v^j^'^'-^^^tfy^^/WS-^/^V^^/V (270 mg, 0.59 
mmol) (DMTK^h^t Yxiyy-y (3 mL) M^*k?£Ts 7K^^y^^^T/l- 
5 -7 A (34.2 mg N 0.72 mmol) Sr*^ 4 «»Lfc 0 Stf&jfc 

0 °C K7$mi>, TkmitV f-t&T/ls^-VJ* (21.0 mg N 0.44 mmol) 

15 lat 2 B#P«#Lfc 0 tK^LTc^, P !7A+7Kfp^ (428 

mg, 1.33 mmol) MUX 4 &mMWLtc 0 #Tttt t 7 -f h 

(148 mg, Jfc* 60%) Sr*H6*S*t 
20 MS m/z 416 (MH + ) D 

llfj 1 3- (4- { [ (2' , 6' tT 7 * =/W3-' f /^) ^ T%J\7x-~ 





0 



WO 2005/087710 



PCT/JP2005/004872 



3- (4-7 5 J 7 *.~/l')7n/*y&*3-/y (3.33 g> 18.6 mmol) j3±t5 
2' , 6' -v?^ f ;Hf7s-;V-3-*/WVl/7 t K (3.91 g % 18.6 mmol) (O YjVzc 
1/ (40 mL) fcV^a?-^^ (0.4 nnu t*-X^ N 7.2 g) ^Jfli. 
. M-c 55 BffM^Lfc KJt£««:-t9>r h*iflU *«Sr«JE»*Lfc. # 

5 btLfci^f b7tKP77y (100 mL) ^JKfcW / * 

^hy «7^ (2.53 g, 40.3 mmol) *5itTft|ft (2.31 mL N 40.3 mmol) £Hfft 

•cftflfca, «jE»HL7t 0 as^!)*«5^Bvh^77^ do%~ 
10 40% mk^f-fr/^v-y) -cfitisu mmfc&y>) (4.24 g% w 6i%) %m 

MS m/z 374 (MH + ) 0 

Hffiftl 2 3- (4-{ [ (2' , 6' f/V^7s ;V) * 757)7i^ 




3- (4-{ [ (2' , 6' - ^/Hf 7 ^ -/V-3--Y /V) fvk] 7?/(7i ~/v) 7° n /< 
i'gfept^VV' (0.486 g> 1.30 mmol) <D*#J~-;V (6 mL) fci^fF^t Kn 
yyy (6 mL) 2 M &mk1- V V 7J»&mWl (2 mL) eUi, 

-e 21 MjfftLfc,, s«i-7K?rAPx., 10% ^j:^»*»»t?asMafeicL*t^ 

tfcff*»Lfc. M^y*W7A^PVh^77^ (30% ^ 

T N SM-fb-^t) (0.266 g, IR* 57%) *rfcft#Mfcfi £ LT#fc„ 
MS m/z 360 (MH*) 0 

25 3-{4-[[(2',6'-^^vHf 7 ;V) ^-;V] (7°n fcT/U) 7 5 

;]7x=M7 , c^y^f/V 
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3- (4- { [ (2' , 6' My * =;l/-3- < /V) * =f-)V\ T % J } 7 * 7° P 

(0.747 g s 2.00 mmol) *5 .fctf 1-3 - K^n (0.585 mL N 
6.00 mmol) <D N, N-v^ ^ K (3 mL) 1^^$^ !) 9^ 

5 (0.415 g, 3.00 mmol) g^#ffl^T> 90 °C T? 8 tflBfttt Lfco R 

Jftffi**«SSiAifc*ct?i!fe*b, *McflMtf-M> «BE*ttLfc. a 

jt&iX U iJffjl'jJy pv h^77^f- (^^rf-^~20% g|@^9vu/^ 
Vy) Till, *JS^^ft (0.740 g, 89%) fcjtfeifcttfci: LTfcfco 
10 MS m/z 416 (MH + ) D 

HJ6S^ 4 3-{4-[[ (2' , 6' -S^ fvU My * ~A-3-^) fvu] (7p tf/v) 7 ^ 




3- {4- [ [ (2' , 6' -i?/ f-iV My *.~}V-Z-y{ jV) * {y° P M/V) 7?y]7i 

15 -^)7'o/'!7t^f^ (0.735 g N 1.77 mmol) <D*#/—tV (8 mL) *3iV 
Th7kKP77> (8 mL) 2 M h J) (2.5 

mL) *M7Ls MT? 19 «FWJi#tfc B Rjfc»l6jc«r;()IJ*., 10% ^x^KtMS 

i8tM)!7ATfti^ «JEE«»Lyt. ^i/!)*W7A^n-7f^7 
20 (20%~70% -?J*§!{ U (0.710 g % 

fe* 99%) *n&mW®b LT#fc 0 

L H NMR (CDC1 8 ) 6 : 0. 91 (3H, t, J=7.4Hz), 1. 59-1. 72 (2H, m), 1.97(6H, 

s), 2. 60 (2H, t, J=7. 7Hz), 2. 83 (2H, t, J=7. 7Hz), 3. 32 (2H, t, J=7.4Hz), 
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4. 55 (2H, s), 6. 60 (2H, d, J=8. 7Hz), 6. 97-7. 21 (8H, ra) , 7. 36 (1H, t, 
J=7.4Hz) 0 

3-(4-{7-fe?vW(2' ,6' -i?*?/V\f7 ^^)V\T X 

/ } y * -f p *f-jv 



V^L**$-JV (0.598 g x 1.60 raraol) $5&X$M7kWt$. (0.226 mL s 2.40 mraol) 

<Dh°yi?y (3 mu mm*mux» 20 ^mmwLtz 0 wm^m^^vtcm, 
y-i- (3o%~eo% mm^^/^f-y) mm^m (0.649 gN 

W 98%) ^tefe^^t LT#;fc 0 
MS m/z 416 (MH + ) D 

6 3-(4-{T-t^[(2' .e'-v 5 ^ ^tT7i^W3-l'/l/) p< f^]75 
15 y}7cc^/W)^P^>^ 



3-(4-{7i?f-M(2' , 6' j-;v\?y i-;i/-3- ou) ^ f/>]r? /|7x = 

;1"):7°p/n 0 ^;><?VI' (0.644 g, 1.55 mmol) <D / # / — ;V (8 mL) &£Xty 
hy t: Kn 77 ^ (8 mL) 2 M TK^b-T" h y >7 A?K» (2. 5 mL) 

20 %mx. s m&x* is mmuwvtc 0 K^m^*!®*-, 10% 

v^>^-7 AT-^M, «J3E*#B-t-« r. t £«fc 5 #feftfc»fc&#Sft:*fvi'rt>& 
ffitiULT, Mft<&<M (0.430 g, JRSp 69%) XAftt LT&fco 

MS m/z 402 (MH + )„ 



5 




o 



3- (4-{ [ (2' , 6' - v 5 ^ f-ns \?y ;v) / f-;y] t^;)7x y P ^ 




o 
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7 3-{4-[ [ (2* , 6' f;Hf7x^/W/V) * fvW] (/ 7 % 
o 

3-(4-{[(2',6'-v^fvUtf:7^ = /U-3-- f/V)^f/V]7 5 7} 7x=;i/)^P^ 
5 yi^f/l/ (0.598 g, 1.60 mmol) Soit^a^-K^^^ (0.498 mL, 8.00 
mmol) <Z)Tirh> (10 mL) »«|CiSitt* 5 «7A (0. 332 g, 2.40 mmol) ItM 

i*hfritmmz*.t:in*.* mm^T^xmm^tc 0 mmm^mm-km^vm^Vs 

10 ^77^- (^drify~25% ^^^/U/^^-^y) ^ff^L, mMit&m 
(0.297 g, JR* 48%) SrJtfetttt*^ 
MS m/z 388 (MH + )o 

Hifcfll 8 3-{4-[ [ (2' , 6' -vM fvHT 7x^;W3- f ;V) / fvW] ^/u) T 5: 

CH3 CH 3 




3- {4-[ [ (2' , 6' - ^ tf 7 a = /U-3-' r AO > fvW] M fvU) 75/]7x^ 
/l/l/P/^l/f/l/ (0.294 g, 0.759 mmol) (D / ? S — )V (4 mL) *}«fcU^ 
hytVuyyy (4 mL) S^jfttC 2 M frWtfci- h V ^^tKW (1.2 mL) 

(0.198 g, IR3JS 70%) ^««ttj|lltt*ilt#t. 
MS m/z 374 (MH + )„ 

HJi0!l 9 3-[4-([(2-~ h P7^=yW)^/U7jN=/U] {4-[(2-7^=;WlH-^ ^ 

25 K-/W- W /l/) ^ fvKj^^/W 7U)7x =A] 7p /<?i/ftM ^yu 
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o 



3-(4-{[(2-= h P7i-;u)^;^=^]7 5 y } 7 ^^/v)7°ti /<y^^ ^-/u 
(0.583 g, 1.60 mmolh {4-[ (2-7x=/l/-lH-'f V K^/Wl-^f ^ f ;V] 7i 
;V (0.470 g, 1.50 mraol) 33 £ Xf h ]) 7 x. y 4 V 

5 (0.787 g % 3.00 mraol) h?t KP7?V (25 mL) S&»cSr*i&T»# U 

7y^^/^t*y|^f;V (40% h/Wt^ifc, 1.36 mL N 3.00 mmol) ^^JP^ N 

7A?nv^77^ (20%~60% l^gJai^/W/^^f- V) T?*MK U 
MS m/z 660 (MH + ) D 

HJSMl 0 3-[4-({4-[ (2-7 i-;WlH-'f y /I') ^ f 

;H75/)7x=/H7p^y^^ 



15 **«9T?#6>^fcaiaE*JJ:^/l'*^h»rt (0.209 mL, 3.00 mraol) <D 
N,N-v^.?vMvl^T$ K (2 mL) l&^CTk^b !J f" !7 i^-TkfP^/ (0.252 g % 
6.00 mmol) 64 «»Lfc 0 »jtfc»Si^^«rJn^, ISft 

SW*t<a»*«[7k"C^U, MMmi- bV 7AfWs »JE»«Lfc„ » 
fil:^!l*^7A^Pvh^77^ (^=¥lJ-y~25% %m^)V/^$r 

20 f-J/) T!|»|*U (0.470 g N W 66%, 2 Xfi) 

T#fc, 




O 
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MS m/z 475 (MH + ) 0 

^Jfeflll 1 3-[4-({4-[(2-7ain/WlH->f V K~ fr-l-' f/W)^^3^^^ 



A|ilT#fc. flX* 82% (^^f-y-^xWfeff^), 
MS m/z 461 (MH + ) 0 

HJI^Jl 2 3-[4-({4-[(2-7x=;wiH--fyK-;i'-l-^/w)^f;i']'<y> ? 
10 /HT^)?!^]^^^ Itl 



3-[4-({4-[(2-7^-/k-lH— f y K^-H^^f/H^yv'/HT^ J)y 
x.=.As'\-?n/*V&t<f-;\' (0.441 g s 0.929 raraol) <Ot# J—fr (5 mL) 
t>'fl^7t (5 mL) 2 M M !7i»7kM (1.5 

15 mu srApx. s ai-r 24 mmmwisfro Rj&m&fr&ija*.* 10% ^^^^tk^ 
(3o%~so% mm^^/^-i-y) -cawiu n^nt^nm^mm^ 

)V (2.25 mL) fcfctfStf, 4 aj&*fl5*#/»«*f-/H»« (0.75 mL) "Cft, 
20 tJ, &Jg{t£4&«rfc&|£,g (0.384 g, HX^ 83%) bLXWco 




o 




o 
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l H NMR (DMS0-d 6 ) 5 : 2. 42-2. 50 (2H, m), 2. 73 (2H, t, J=7. 5Hz) , 4. 29 (2H, 
s), 5. 45 (2H, s), 6. 65 (lH, s), 6. 84-7. 18 (8H, m) , 7. 27-7. 54 (9H, ra) , 
7. 58-7. 63 (1H, m)„ 

• mmmis 3- [4- ([(2-= h*?*^^)*/^*-^] {±-[{2-? 



0 




o 



tR^Ts 7k3$<k1- hV (60% ^ft, 0.436 10.9 mraol) & 2-? 

/K^F-^ (2.11 g, 10.9 mmol) (D N^-v'^f^^^AT^ K (5 raL) & 
afc^fl-foipx., ii#B^T, PfiT' 1 B3fM#Lfc D SfSSlc 3-(4- 
10 {[4-(^ p P^f^)^y^;V][(2-^ h p 7a^,^)*/MwKl7S J) 7x-~ 
;V)-fn/<-y^/^;V (3.65 g, 7.26 mmol) CO N, N-v 5 ^ fvMvl'AT 5 K (5 
mL) MSrITU ifiltMLt 3 f$M#L7c 0 K*S^**5«tV 10% 

15 ^-7^77^ (2o%~so% mm^T-^/^-v-y) *?«r«u mmit^m 

t 3-[4-([(2-= h P7x=/W7/^^] {4-[(2-7a:=/WlH-' f ^ K— /W 

H;v)^f;v]^y^/H7 5 /)7i-;HyoAVS^;wM (1.53 g , 
W 32%) ^fttt«*iu#fc. 

MS m/z 660 (MH + ) C 

20 3-[4- ( {4- [ (2-7 x ^/WlH-f y K-/K3-^ /V) ^ f ^] ^ 
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o 



mwn o tmm^Lx s 3-u-([(2-^ b p 7 ^^^/i/] {4-[ (2-7 

tfivh 3-[4-([(2-= h o7j=;p)^;v*^] {4-[(2-7^^/wiH->f y K 

»W 15%„ 

MS m/z 475 (MH + ) C 

UWW 5 3-[4-({4-[(2-7^^^-lH— f ^ f /^^^/H-O-v 5 




Hffitill 2 ilRHUfcUT^ 3-[4-({4-[(2-7i^-lH-fyK^-3-^f/l')y 

Uftfc. HZ* 80% o 
*H NMR (DMS0-d 6 ) 5 : 2. 43-2. 50 (2H, m), 2. 74 (2H, t, J=7. 6Hz), 4. 22 (2H, 
15 s), 4. 32 (2H, s), 6. 91-7. 19 (8H, m) , 7. 28-7. 35 (3H, m, J=7. 9, 4.7Hz), 
7. 35-7. 42 (2H, m), 7. 43-7. 51 (2H, m), 7. 56-7. 62 (2H, m) , 11. 33 (1H, s)„ 
HWJl 6 3-{4-[[(2-^ hu7a:=/W)^/W7jN=7U](4-{[(2-7^^/V^^ 
/V) (4-7x=^-l,3-f7ywV-2-^ /V)7U];f/H^^)7 5 



183 



WO 2005/087710 



PCT/JP2005/004872 




tmm^LX, 3-(4-{[(2-~ ho7x=^)^M=;V]7; 7}7x 

>v) T % J ] * f-M ? / ? / sup tbmMik&Vo fc^&flm 

5 MkLxntz-o 

MS m/z 747 (MH + ) 0 

Hl^J 1 7 3-{4-[(4-([(2-7i^xf/V) (4-7x^;!/-l,3-f 7^-^-2- 




10 UlilO^iiaT, 3- (4-[ [ (2-= b P 7 x (4-{ [ (2- 

7 (4-7 ^ -JV-l, y-/W2— f )V) 7 X J ] ^ ^/W 

7 ] 7 x / bSilM^^iW LT# 

tc a i&m 12% (2 
MS m/z 562 (MH + ) 0 

15 Hi^J 1 8 3-{4-[(4-{[(2-7 (4-7x=;H, 3-^7^-/^-2- 
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HM6 tmmzLX, 3-{4-[(4-{[(2-7* = /W^f-/W (4-7x^-1,3- 
f 7 /-;W2--< ;H 7 ? / ] ^ f ^} ^/u) 7 ] 7 1 = 7*n f 

5 MS m/z 548 (MH + ) 0 

3-{4-[[(2-^ h u 7 *~;v)x;Vfc^;V\ (4-{[(4-7i=;p-I, 3- 




10 HWJ9 i: IBHUJC L-Ch 3-(4-{[(2-Fp7x^)^;«^]TU)7 I 
=/U)^n^VB6>^*5«tO { (4-U(4-7*^/U-l, 3-f7y-^-2--f/l/) (7° 

MS m/z 685 (MH + )„ 

15 HJfe#j2 0 3- {4- [ (4- { [ (4-7 x = 3-f 7 (7* o ^) 7 

5: /]*?-/u}s<yi?;u)T $ J ]7x=;W7a^yS^^ 




ilWl 0 £r|^t£LT N 3-{4-[[(2-= f>P7x-/k)7;^^] (4-'{[(4- 

20 7*=/u}^a/<>'BI^^^6 > *«fls^SrJt6»«t*i: LT#7t 0 HX^ 64% 
(2 Ig) 0 

MS m/z 500 (MH + ) 0 
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1 3- {4- [ (4- { [ (4-7 x ^/Wl,, 3-f 7 ;U) (/d 7 




o 



&Jtffll 4 £ IWMtHc LT, 3- {4- [ (4- { [ (4-7 x >/-/P-2-f 
MS m/z 486 (MH + ) 0 

mM®\ 2 2 3-{4-[(4-{[(4-7i^;l/-l, l-fT V* )V-2- 4 )V) (7°n tVU) T 

5 Jltf^^yV^T % y]7i^;H^o^yi 




3-{4-[(4-{[(4-7 3 :^;U-l ) 3-f7y-;W2-f^) (7°p fcVU) 7 5 7 ] P< 
yW^^vv^T 3; S~\7 ^~/V)-7u/<ym. (0.496 g, 1.02 mraol) (D^B.^ 

;v (3.75 mu 4 Mfemtfrm/mm^^mfc (1.25 mD ^jdxl, 

15 llfe^i, (0.558 g N 98%) £: LT#fc 0 

X H NMR (DMS0-d 6 ) 6 : 0.88(3H, t, J=7.3Hz), 1. 58-1. 72 (2H, m), 2.44- 
2.50(2H, m), 2. 76 (2H, t, J=7. 4Hz), 3. 40-3. 47 (2H, m), 4. 40 (2H, s), 
4. 74 (2H, s), 7. 04-7. 46(12H, m), 7. 80-7. 86 (2H, m) 0 

2 3 3- (4- {[3- (2-^5vl/-l-f 7 [(2-~ Fd7i^) 

20 ^yl^*^^]7' 5 / J^x^/WT'P^^i?^^ 
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o" 




gmm9 tmmzLx, 3- (4- { [ (2-= f p 7 x 7 - /v] 7 u ) 7 1 

-jV) 7>V *f-/y$o i. XI [3- (2- * 7-/l>-l-1- 7f^)7x 

5 MS m/z 595 (MH + )„ 

mtitiM 2 4 3- (4- { [3- (2-/ f-jV-l-T y fvV) ^< V vW] T^/}7^=/U)7°P 




Ml Oi:^^tT> 3-(4-{[3-(2^f/M-t7f;W^<^^][(2-= 

10 h p 7 x = /k) ^ 7 5 / } 7 x = /w) 7 s o ^ y I? ^ f f> g I^b^ft 
*M&toW;Wb L-C#7Co « 87% (2 II), 

MS m/z 410 (MH + ) C 

mifcM 2 5 3-(4-{[3-(2-^f/H-t7f;H^^^]7^)7x=;i/)7P 



15 




HWJ4 ^IrI^^LT^ 3-(4-{[3-(2-^f;V-l-t7f;V)^y^/l/]7?;) 
MS m/z 396 (MH + ) „ 

20 mMM 2 6 3- (4- { [3- (2-^ f /V-l-t 7 f ;V) ^ ^ ^] 7 ? / ) 7 x - /I') 7* p 

^vm. mm. 
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HCI 




HW!)2 2<blH#iCbT, 3- (4-{ [3- (2-^ f 7 f ;P) ^] 7 ^ 

/}7^~;u)y'u;<ymfrbmM<k&¥Azmm&i£&t Lxntc 0 urn sn 0 

'H NMR (DMS0-d 6 ) 8 : 2. 10 (3H, s), 2. 46 (2H, t, J=7. 7Hz) , 2. 74 (2H, t, 
J=7.7Hz), 4.5K2H, s) , 6. 93-7. 58 (12H, m), 7. 86 (1H, d, J=8. 5Hz), 
7.9K1H, d, J=7. 7Hz) 0 

7 3-(4-{{[4'-(-<^v J /^^-^ix)-2',6'-v ? ^^^t^^^^-3-^ 
Wt^M [(2-= hn7i=^)^=^]75;}7i=/V)ya^y^f 





0' 




•6 






CH 3 








■A* 






^f!l9 <bP#}CUT N 3-(4-{[(2-^ hP7i=/V)^M=;>]7^}7x 
^VU*5 <fctf [4' -(-<^^/^^i/)-2' ,6'-^f/Vt'7x = 

MS m/z 665 (MH + ) Q 

mmM 2 8 3-[4-({[4'-(^>'v J /V^- : arv')-2 , ,6 , -^y^t^^=/W3--r 




cr°- 

HWJl O^fiat, 3-(4-{{[4'-(^^^7V^-^i/)-2' ) 6'-v ; y5 L /Hf 
7 i=/V-3-^ 7U] fvW [ (2-~ fP7x X/Uft^/U] 75/}7x 7° 
n^^^y^/^&^M'fb-a-^^^fe?ft»<t LTfcfc. W 58% (2 Ig). 
MS m/z 480 (MH + )„ 
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nMM2 9 3-[4-({[4' -Hy^;^^-^)^' , 6' f ;Hf 7x=/l,-3-^ 



MS m/z 466 (MH + ) 0 

HWJ3 0 3-[4-({[4'-H^^/^^^)-2',6'--^^^lf7a:^/U-3-^ 



HWI2 2t|^#^tT, 3-[4-({[4'-('<>-v ? /^^i/)-2',6'-v ; y ^/H? 
fit LT#fc 0 Um 84% D 

'H NMR (CDC1,) d : 1.80(6H, s), 2. 60-2. 67 (2H, m), 2. 76-2. 83 (2H, m), 
15 4.5K2H, s), 5.03(2H, s) , 6.67(2H, s), 6.87(1H, s) , 7. 01-7. 10 (3H, m), 
7. 11-7. 17 (2H, m), 7. 29-7. 46 (6H, m), 7. 54 (1H, d, J=7. 7Hz), 11. 87(1H, 
br s) 0 

M1MM3 1 3-(4-{{[4'-(v'^P/P W h^fV)-2',6;-^^^/H^7* = 

;w3->f7i^]y fvW [(2-~ hoyx-^^M^lT^; ;|7x^)^o^y 

20 f-jV 





o 
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HWJ9 £EJ«lcLT % 3-(4-{[(2-=bP7x^)^^]7?;}7i 
MS m/z 629 (MH + ) 0 

5 mMmS2 3-[4-({[4'-(V^ n-/o fcVM h=3rV)-2' , 6' ^fvHf 17 ;n ~ 



HJ&0!|1 OtmmzLX, 3-(4-{{[4'-(v^ u-fn h =¥v0-2' , 6' -i? 

/> =?-;u\?7 zl~/u-3— i f-/W [(2-~ fnyi^/^^/^-^T^ y } 7 
10 ^^^yp^^^^^^^^fb^ti^^fe^^i t-ct#rc 0 jfcsfs 88% 

(2 X3S) 0 

MS ra/z 444 (MH + ) D 

3 3-[4-({[4'-(v^ n-fn tVM Y * i/)-2' , 6' -*J * f;V\f7 ^ = 



MMMl 2tmfflzVX, 3-[4-({[4'-(V* P^P f/M h -2' , 6' - v> 
fl2^ft**i6il$fti:Ltftfc. JR* 96%„ 

l H NMR (CDC1 3 ) 6 : 0. 30-0. 36 (2H, ra), 0. 60-0. 67 (2H, m), 1. 19-1. 32 (1H, 
20 m), 1.79(6H, s) , 2. 60-2. 67 (2H, m), 2. 75-2. 83 (2H, ra), 3. 77 (2H, d, 
J=7. 0Hz), 4. 50 (2H, s), 6. 59 (2H, s), 6.85(1H, s), 7. 00-7. 09 (3H, m), 
7. 13 (2H, d, J=8. 6Hz), 7. 39 (1H, t, J=7. 7Hz), 7. 54 (1H, d, J=7. 7Hz), 
11. 86 (2H, br s)„ 




o 
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mmms 4 3- (4- {{[4' -(2-a: ^^i/)-r ,6' -^j^f-^^y^^- 




5 3- (4-{ [ (2-=bo7i=^) X;Uft~jU~\ T % / } 7 31 ^/U) "/n AvW.* 
(0.802 g> 2.20 ramol) s [4' -(2-^ h h3r^)-2' , 6' -*? * TvHT 

tV\ * # J — /V (0.601 g, 2.00 ramol) $3 <k t>* h ]) 7 x. =.;Vfc* y 4 V 
(1.05 g N 4.00 mraol) <D (40 mL) M£7k#T3f#U T^^tlJ^ 

tftV^v^^ (40% 1.81 raU 4.00 mmol) ^S^T 

10 MUX 43 MJI#Lfc 0 MlriJEEiiU «S^^y*^*7A^ 
n?^77^ (20%~60% Tit§!!U *®ft^Sr 

MS m/z 647 (MH + ) 0 

HWJ3 5 3- [4- ({[4' -(2-^ h^v^ h df v^)-2' , 6' -v 5 ^ f-^t'7^^^- 
15 3— f/KMfvWT ^ / ) yx^j^n^y^f^ 




o 



MMMS 4X*ffi!btlfcffi?ki3£VU/V%7°hBB. (0.278 mL, 4.00 mmol) <D 

^n-v 5 ^ ^^4n7^^t5 k (2 mD mmzfrmiki) ^k^p^ (0.336 g , 
8.00 mmol) s^n^ in? 67 mmmw Ltz B mmmm^^zM*^ 

S^^!)*W7A;7P-7f^77^- (10%~40% ^^^•/^/^^l^^) 
Tit^U £«te£4fc (0.760 g N Jfc# 82% % 2 Ig) &3t£?fc» £: UT#fc 0 
MS m/z 462 (MH + ) 0 
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mmms 6 3- [4- ({[4* -(2-^ h^^-a'^'-^^f-^t^^n^- 




3- [4- ( { [4' - (2-^ V h =¥ ;X) -2' , 6' - v 5 7< fcf 7 ^^}V-Z-J ;V} t ^ 

MT % J)7 ^-JV^V^y^kt^/V (0.755 g N l. 64 mmol) (D/?;~- /V 
(8 bL) $3 <£ XfT h9tKP77y (8 mL) M^Wm^ 2 M tKM^ }> V t> & 
7k« (2.5 mL) fcflPx., lit 18 «jt#L7t„ RfomfcAZMz.. 10% 

^P-7h^77^- (2094-80% ^^c^/^^f-^) X*ffiM U mMit^ 

(o.736 g% m&m ^m^^tLxntc 0 

MS m/z 448 (MH + ) 0 

mMM3 7 3-[4-({[4'-(2-^ h^r^ h -2' , 6' -i? * =?jU\?y ^ ~sU- 



3-[4-({[4'-(2-^ b^v-^ hdrv-)-2' , 6' -V * *f-)V \?7 ^ ~)V-Z-4 /W] ^ 
;H7^;)7x=;l/]7°P^yg (0.736 g, 1.64 mmol) ©ftH^^^ (3.75 
mL) mWL\C 4 M^'fbTK*/^^^^ (1.25 mL) *M?L, £i:fc@& 

(0.762 g x IR$ 96%) t Uifco 

l H NMR (CDC1 3 ) 5 : 1.24(3H, t, J=7. 1Hz), 1.79(6H, s) , 2. 59-2. 67 (2H, 

m), 2.75-2. 83 (2H, m), 3.60(2H, q, • J=7. 0Hz) , 3.78(2H, t, J=4.9Hz), 

4. 10(2H, t, J=4.9Hz), 4. 50(2H, s), 6.6l(2H, s), 6. 84 (1H, s), 7.01- 

7.09(3H, m), 7. 14 (2H, d, J=8. 4Hz) , 7. 39 (1H, t, J=7.6Hz), 7.54(1H, d, 
J=7. 6Hz), 11. 85 (2H, br s)„ 
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o 

3-(4-7 $ y-2-7^tD 7i=^) 7o/N B y^xf (1.48 g, 7.00 ramol) 
5 4' -(2-3: h^i/zr: hdr^)-2', 6' - v^^ f /Hf 7 x=;W3-*;M;Vr t 

K (2.09 g % 7. 00 ramol) ©f;kxy (15 mL) V**. y — "f 

(0.4 nm, tr— 3.5 g) $r^Px. s ^?fiT* 30 Bf |fS1Ji# Lfc 0 £J&«-fe7 

Mtau a«c*«jE*«ufc 0 *bfritmst*^9 j—*> (20 mD 
10% (50% -^7kp B p, 0.5 g ) fcmw^muT 

10 (JUftJE), Iffit 12 ^I#lfc t ftft&SritgiJU #kftfc*«£«JE««| 
Lfc„ ig^v'^W7A^Pvf^77^- (5%~30% 
^f-^) T?«f»U (2.88 g s Jfc* 83%) SriHfe»tt»t UT»fc„ 

MS m/z 494 (MH + ) 0 

fUf60il3 9 3- [4- ({[4' -(2-3: h^VJc Y^i/) -!' -\? *?-;V}£ 7 
15 H/H^fM7^ y)-2-7;^D7i^]7n^7| 




o 



3- [4- ('{ [4' - (2-31 h dr h 3r^)-2' , 6' ^vPfcT 7 a. =^-3->f ^] * ^ 
^1 7 5 ;)-2-7^tn 7*s^]^nXy|xf A' (2. 88 g s 5.83 mmol) © 
z-9 J—i\> (90 mL) *Ji^fh7tKo7 7^'(90 mL) 2 M * 

20 Rfltf-MJ !7AtK^ (30 mL) fcjbn*.* IMf 16 l$|lB«#Lfc Q KJfciSfc* 

&tiaz. s 10% ?^ym&Mm-v®mmz.Lx, mm^^xmrnLtz, mmm 

!i*^7A^ovh^77^ (2o%~8o% m^^-^/^f-y) xmm 
u mmfc&m (2.70 g> 99%) wi«ftat#f: 0 

25 MS m/z 466 (MH + )„ 
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o 



3- [4- ({[4' -(2- 5c h d^^zc h *r%/)-2' , 6' -v 5 ^ ^vUlf 7 a = /W-3—f >] * ^ 
/H7 5/)-2-7;^P7x-/H/P/^|J (2.66 g s 5.72 mmol) (DffcWtx. 
(15 mL) 4 jftjejtft*#/»«3:^^»tt (5 mL) fcfln*, £C 

& (2. 78 g N JRifc 97%) t LXntz 0 

X H NMR (CDC1 3 ) 6 : 1.24(3H, t, J=7.0Hz), 1.83(6H, s) , 2.65(2H, t, 

J=6.5Hz), 2.83(2H, t, J=6.5Hz), 3. 61 (2H, q, J=7. 0Hz) , 3.78(2H, t, 

J=4.8Hz), 4. 11 (2H, t, J=4.8Hz), 4. 48 (2H, s), 6.63(2H, s), 6.82(1H, d, 

J=9.8Hz), 6.89(1H, s), 6. 94-7. 01 (1H, m), 7. 02-7. 12 (2H, m), 7.41(1H, 
t, J=7. 6Hz), 7. 49-7. 55 (1H, m) D 

1 3-[4-({3-[l-(2-o: b ^r^^;V)-2-y ^=^;V-m-^ f y K-/W3- 




mmmi tmm^Lx^ 3- (4-7 ? y -2- 7;^ p 7 x ^/v) / o /^ixf ^ 

fc£T>* 3-[l-(2-^c b*ls^;V)-2-7 ^/P-1H— (y /U]^<y XT 

^rt Ffrbmmfc&mzm&mvtyok lt#tc 0 jr* 7o% 0 

MS m/z 565 (MH + ) 0 

HittflU 2 3-[4-({3-[l-(2-^ h v'aifvP) -2-!7 ^ =,W1H-^ ^ K-/W-3- 

fr^vVMr % J)-2-7 jviru? ^^)V\7°xis<y^ mm. 
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MlfoMl 2tmmzLXs 3-[4-({3-[1-(2-j: Y*i/^;V)-2-7 

1H--T v K-;v-3-f/kHyi?/i/)7>; j)-l-7 frim 7 ^^.)V\t°xi^v^.^ 

*H NMR (CDCI3) 5 : 1.09(3H, t, J=7.0Hz), 2.64(.2H, t, J=7.3Hz), 
2.86(2H, t, J=7. 3Hz), 3. 33 (2H, q, J=7.0Hz), 3. 61 (2H, t, J=6. 4Hz), 
4. 20-4. 30 (4H, m), 6. 43-6. 64 (2H, m), 7.01(1H, t, J=8. 3Hz), 7.10- 
7.40(13H, m), 7. 47 (1H, d, J=8.3Hz), 7.57(lH, d,J=8. 1Hz), 

3 3-[4-({4-[(3, ^-/U-lYl-t'yyr^/U-l-s ( ;U) / ^/Wj^y 




3-(4-{[(2-= h U7 ^ = /k) 7^JV%^)V\7 % S } 7 7°Tn /ty^pl 

(180 mg % 0.5 mmolh {4-[ (3, 5-^7 x. ~;W1H- V*—?\>-\-s( }V) J 7 
x~)V) } $ J — ;V (178 mg N 0. 5 mmol) ^J:tK hV 7 ^ 7 A V (262 

mgs 1.0 mmol) C^no^y (5 mL) Mtik^g.m.XT 9 v^/l^^v 5 ^ 
f-;V (40% h/ls^^mW, 435 mg N 1.0 mmol) SrJnx., MT? 1 H#PeiI}i#L 
tCo Sltl^lllrVU^^^^P^f^^^- (10%~80% g^JX^/V 
fill, Stfe»!R**#fc 0 :©i«teJ;W;^^}« 
(100 mg N 1.1 mmol) CO N,N-^^f;^;^7^ F (5 mL) JS^JC^R 

tt>y?-v&-*mm (so mgN 1.9 mmoi) ijat- 14 n#ira#bfc 0 s 

^fvPjf & Presep Dehydration tube (ftftttX (#) SI) &JBV*Tft*MK 
Hif Lfc 0 ^jStr^y %'?/l'%7 K$ D-v h^'y !7^ — (10%~80% g^gg^fvl' 
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/^*i-y) mmik&ys (120 mg> w 48%, 2 ig) 

X H NMR (CDCI3) 5 : 2. 56 (2H, t, J=7.8Hz), 2. 83 (2H, t, J=7. 8Hz), 
3. 65 (3H, s), 3. 96 (1H, s) , 4. 26 (2H, s), 5. 38 (2H, s), 6. 52-6. 58 (2H, m), 
6. 66 (1H, s), 6. 99 (2H, d, J=8. 5 Hz) , 7. 08 (2H, d, J=8. 1Hz), 7.24- 
7.45Q0H, m), 7.84-7.89 (2H, ra) 0 

HJ(S#!|4 4 3-[4-({4-[(3, 5-^7^^/WlH-t°7 V )V-\- j ;V) t ^/U^y 



3-[4-({4-[ (3, b-Jy x.^.jv-m- \fy /-/wi-/f;p) j J-frl^y^M r % 

/yy^-ZUlzfu/SyM/^/U (100 mg N 0. 20 mmol) (D/#y—/U(5 ml) 
*}£ZfT Vy t Ynyyy (5 mL) ®Wi\z 1 M fcmiki- h V $ AtK^ (2 
mL) SrTJDx., gfiT* 2 B$M#t7c D £j«£7kt&t\ 10% ^^^^tK« 
tMClt, «^^-ettWL7c 0 Presep Dehydration 

tube (mytnmm)B) ^v^tttt, &mlk. 0 mmzzsy $?/v%7j» 

? h?77 J— (20%~80% mm^^X^^-f-y) Tfl&jRU ^Jifc^Uj 
(75 m g> W 77%) Sr^^^i: LT#fc c 
MS m/z 488 (MH + ) D 

»f!|4 5 3-(4-{(4-{[5-(4-^/^P7^-/V)-l-^^/WlH-t°^i/— /!✓- 
4-^/k]^ h^M^/V) [(2-~ hP7x-;k)^;^^H7^}7x^) 




0 




0 
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3-(4-{[(2-~ h P7i^)^^^]7^ }7i^)yp/N [ yi^ =f-;v 
(182 mg, 0.5 mmolh (4- { [5- (4-7/^ P 5vWlH-fc°7 >/— 

/M-^/V']^ h 7 =/W p< (156 rag, 0.5 mmol) *5j;t>*MJ7 

;c^/^^^7^^ (262 mg x 1.0 mmol) C^DD^y (5 ra L) JgifcfcM 
t'7/^*^yiyxf;V (40% h/t^^^U 435 mg, 1.0 mmol) ZMzL, 

gj&-c 1 wmmwLtz, Ki&n&m**y 1)$?^% y?77j- 
do%~8o% mm^^/^^-y) -cwssu mMik&M**gfrM&towm% 

L H NMR (CDCI3) 5 : 2. 57 (2H, t, J=7. 7Hz), 2.88(2H, t, J=7. 7Hz), 
3.64(3H, s), 3. 80 (3H, s), 4.72(2H, s), 4.84(2H, s), 6. 73-6. 80 (2H, m), 
6.92-6. 98 (2H, ro), 7. 01-7. 06 (2H, m), 7. 08-7. 18 (4H, ra), 7. 31-7. 39 (2H, 
m), 7. 42-7. 55 (2H, m), 7. 61-7. 72 (3H, m) 0 

UM$H 6 3-{4-[(4-{[5-(4-7/^n 7 } =f-;V-m-\? 7 y° 




O 



5 1?#btlfe^fetft»*3j:r>V7V^7 0 b» (100 mg, 1.1 mmol) 
<D N,N-v?^^*;UA7 5 K (5 mL) ^(CzkiHt V f- 7 7>:^P#? (80 mg, 
1.9 mmol) £JPx. N Mtf 14 B#F H 1»Ufc 0 10% b 

y7A7K«^&^\ mm^^-vmmLtc 0 mm^^^m* Prese P 

Dehydration tube m?/tmM(W)M) *m^X%W&, &flg Lfc 0 

# V s jvjj 7 J*? & y 7 7 4 ~- (io%~80% ffim^-T-jis/^i-y) TffifSSU 

(155 mg % Ifc* 66% N 2 X@) ^fefft^fe <t LT#fc 0 

NMR (CDCI3) 0" : 2.57(2H, t, J=7. 7Hz), 2. 84 (2H, t, J=7. 7Hz), 

3.66(3H, s), 3.81(3H, s), 3.89(1H, s), 4. 22 (2H, s), 4. 76 (2H, s), 

6.57(2H, d, J=8. 7Hz), 6.86(2H, d, J=8. 7Hz) , 7. 00 (2H, d, J=8. 5Hz), 
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7. 16(2H, t, J=8.7Hz), 7. 22-7. 30 (2H, m), 7.38(2H, dd, J=8. 9, 5.3Hz), 
7.66(1H, s) 0 

7 3-{4-[(4-{[5-(4-7/U^-ct7i^/W-l-^f L ^-lH-t:' , 7)/-/W 
4-^ /KM h^fi/Hy^)7^]7x = ;W^P^V| 




5 0 

Mtem* 4 kfflfcKLXs 3-(4-[(4-|[B-(4-7/l'tn7x=^)-l-^f^- 

1H- f 7 y — /W4-> f /W]^ h ^ XX} ^ $W T ^ / ] 7 a 7° P» /"^IM fvU 

^^ift^ (90 rag, IR* 66%) LT#fc. 

'H NMR (CDC1 3 ) 5 : 2. 62 (2H, t, J=7. 6Hz), 2. 85 (2H, t, J=7.6Hz), 

10 3.80(3H, s), 4. 23 (2H, s), 4. 76 (2H, s), 6. 53-6. 61 (2H, m), 6.83- 

6.90(2H, ra), 7. 01 (2H, d, J=8. 5Hz) , 7. 12-7. 21 (2H, m), 7. 22-7. 30 (2H, m), 

7.34-7. 43(2H, m), 7.62(1H, s). 

8 3- (4- { [4- ( {5- (2-7 x =/Hf ;V) -3- [4- ( h V =f-/v) 

7 x. =/i/J -iH- \fy M ^ f-jv) s<y r?y)7x ~/v) y°x2/*y 

15 wt^f-^ 




3 t^ilLT, [4-({5-(2-7x=/Vxf;V)-3-[4-(b U V JViru 
* fjv) 7 ol -)V\ -1H- \fy /u} / f-;v) 7 t * / — 

JBte-g-fc (110 m gs Hx* 40%, 2 It) *Jtfi«2|fc*fcLT#fc 0 

20 NMR (CDC1 3 ) 8 : 2. 55 (2H, t, J=7. 7Hz), 2. 77-2. 90 (6H, m), 3. 65 (3H, 
s), 3. 96(1H, br s), 4. 27(2H, s), 5. 25(2H, s) , 6. 46(1H, s), 6. 53(2H, 
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d, J=8. 5Hz), 6. 97 (2H, d, J=8. 5Hz), 7. 04-7. 13 (4H, m), 7. 19-7. 33 (5H, 
m), 7.63(2H, d, J=8. 1Hz), 7.91(2H, d, J=8. lHz) D 

mMM4 9 3-(4-{[4-({5-(2-7^^/W^^)-3-[4-( b U 7 jU* P } ^ juS) 

5 m 




M1&M4 4 tmUKLX, 3-(4-{[4-({5-(2-7s=/l/xf;l/)-3-[4-( MJ7 

~/u)7°T2s*ym*7-/i'frt>mm4k&W (75 mg, jRsp 73%) 

10 mtz 0 

l H NMR (CDCI3) 6 : 2. 59 (2H, t, J=7. 7Hz), 2. 77-2. 89 (6H, m), 4. 27 (2H, 
s), 5. 25 (2H, s), 6. 46 (1H, s), 6. 53 (2H, d, J=8. 5Hz), 6. 98 (2H, d, 
J=8. 5Hz), 7. 03-7. 13 (4H, m), 7. 20-7. 33 (5H, m) , 7. 63 (2H, d, J=8. 3Hz), 
7. 90 (2H, d, J=7. 9Hz)„ 
15 MMM 5 0 3-{4-[[(2-~ lv7*~/U)xjlsft^;\s-\te-{[(lE)-te-7^~;U- 
1, 3-f-T AS) * f- Vis] 7 ^ S }*<^*JAS) 7U]'7x ^,v)7°xi/^y 

mt'T-A' 



o 




3- (4- {[(2-^ h P7x=^)^M^]7 5 S )7x^)7o/Wf/k 

20 (364 mg N l.Ommolh (4- { [ (IE) - (4-7 * 3-^7 /— /W2-Y yW) f V 

y]75;}7i=/l')^y-;l/ (297 rag, 1. 0 ramol) & £TJ* MJ 7^=^^^ 

(393 rag, 1.5 ramol) ©f F7t Ko77^ (4 mL) Mt^fi-C7y* 

199 



WO 2005/087710 



PCT/JP2005/004872 



*JjJA'tfyj&i?x-7'Jl' (40% ^ny^t, 660 rag, 1.5 mmol) 

t? i M$t#L7c 0 *^7A^o-7 1^774- (5%~ 

70% H^^/^1^) T»ftt!U SjSfl5*»«r^tf«fe»«**#fc. 
'H NMR (CDClj) 6 : 2.57(2H, t, J=7. 7Hz), 2. 88 (2H, t, J=7.7Hz), 
5 3. 64 (3H, s), 4. 95 (2H, s), 6. 95-7. 09 (4H, in), 7. 19-7. 33 (5H, m) , 7.35- 
7. 58 (5H, m), 7. 63-7. 71 (3H, m), 7. 94 (2H, d, J=7. 3Hz) e 
H2&$|5 1 3-[4-([(2-~ l>P7i^)7/^=/H{4-[[(4-7x=;V-l,3- 
^T/-/V-2--f/^) * (T'n f/V) T ^ T 5 7 ) 7 xs/l/]^a 



mMM5 Ot*#btlfcffe«WI' (20 mL) U 

*^by7th^^>7itMJ!7A (1.26 g, 6. 0 raraol) Sriat'>i<3 
o^Px. N ^ffl-e 60 B#ra«#Lfc„ SMl'T'ntiyT/l'ft K (200 
rag, 3.0 raraol) ^Mt'jlBi, 3 W^Lfe, ££ft&4fefr 10% $ 

Presep Dehydration tube (fPftfcfiag (80 $S) ^IV^SIt, *JgUfe„ & 
atSr^y u-r Y?77 4- (5%~70% g^^^/^f-^) 

fffil, mmfc&VO (549 mg s JR^ 80%, 2 Ig) miWitt#fc 0 
'H NMR (CDC1,) 5 : 0.96 (3H, t, J=7. 4Hz), 1. 63-1. 78 (2H, m), 2. 56 (2H, 
20 t, J=7. 7Hz), 2. 87 (2H, t, J=7. 7Hz), 3.34-3.45 (2H, m) , 3. 64 (3H,. s) , 
4. 78 (2H, s), 4. 79 (2H, s), 6.63(2H, d, J=8. 9Hz), 6. 91-7. 06 (6H, m) , 
7.29-7. 35 (1H, m) , 7. 34-7. 37 (1H, m), 7. 38-7. 56 (4H, ra), 7. 60-7. 66 (2H, 
m), 7. 85-7. 90 (2H, m) 0 

HM^!l5 2 3-[4-({4-[[(4-7i^-l,3-f7y*- /K-^f^^f /I'] (7°p 
25 K°;U)T% 7]'<V^)7 5;)7x^]7 , O^V|^f^ 




10 



o 
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o 



HifetfH 6 bfflWz LT, 3-[4-([(2-=hn7i-;V)^*-/l']{4-[[(4- 

y^^/^yu^m^-f-^bmmit^m (270 mg> &m m) ttM&mvtm 

5 £ LT#7t 0 

X H NMR (CDCI3) 5 : 0. 98 (3H, t, J=7.4Hz), 1. 69-1. 80 (2H, m) , 2. 56 (2H, 
t, J=7. 8Hz), 2. 83 (2H, t, J=7. 8Hz), 3.40-3.48 (2H, m) , 3. 66 (3H, s), 
3.90QH, br s), 4. 16(2H,s), 4.82(2H, s), 6. 75 (2H, d, J=8. 7Hz), 
7.00(2H, d, J=8. 5Hz), 7.21(2H, d, J=8. 7Hz), 7. 32-7. 47 (6H, m) , 7.85- 
10 7.91(2H, m) 0 

mi&ffl5 3 3-[4-({4-[[ (4-7^^/1^-1, 3-f7^-/l'-2-^/U)^f;l'] (7°P 




o 



4t»LT, 3-[4-({4-[[(4-7cn^/V-l,3-^ry-^-2--i' 
15 /!✓)/. fvW] (fn \?}V)T% ;]^yi>/H7;/)7x^V]/n/^|^f;^ 
(121 mg, W 54%) LT#7c 0 
MS ra/z 486 (MH + ) 0 

4 3- {6- [[(2-- h P7x^)^/^^] (4-{[(2-7^-/V^^ 

/u) (4-7i ~>v-i, 3-f7y-/i^-2-^ ^)7>;;]^ ^<yi?M r 5 / ] tr y 

20 -^y-3— f^}7o/N°^y 5vW 
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o 




m&ffl9 tmmKLx, 3- (6- { [ (2-^ yn?*. -jv) r 5 / } try 

i?y-3-s( ;v) -fv;<ym* f-tVH X XI (4- {[(2-7i ^;V^;V) (4-7 31 

5 m&mwmtLxmc 0 

MS m/z 748 (MH + ) 0 

MMffl 5 5 3- {6- [ (4- { [ (2-7 1 (4-7 x ^^-1, 3-f 7 / ~/l'-2- 




10 UMl 0 £:|W]$li£LT, 3-{6-[[(2-^ h B7x^^)^;^^] (4-{[(2- 

^) r 5 / ] t° y ^-3--r m 7° p a? ^sfept fjvt> tbmmik&w ^mn^mn 
t Lxmtco m 13% (2 ig) 0 

MS m/z 563 (MH + ) 0 

15 mMM5 6 3-{6-[(4-{[(2-7x^/Wxf;l.) (4-7x=;l/-l, 3-f 7^-^-2- 

-Y^)T5 y]y f;H / <v> J /v)7? /] t°y ^y-3-^;W7P/^| 
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mM&\6 tmmzLX, Z-{6-[U-{[(2-y (4-7i=;l/-l,3- 

^^f/^^tli^llSr^tfeitlli tt#fc, Jfc* 82% 0 
MS ra/z 549 (MH + ) 0 

5 MMM5 7 3-(6-{[(2',6'-v ? ^^/Hf7^=/W3--f/l-)^f-/l-][(2-^ ha 




mi&to9 tmfflzLX, 3- (6- { [ (2-~ hP7i X 7 5 7 } f y 

10 ? ;~»frtbmmik&m*&&B*b tt#7t B 44%„ 

MS m/z 560 (MH + ) 0 

8 3-(6-{[(2',6'-v J ^^^lf7^^/U-3-l'/U)^^/k]T5 / } t°y 
v> ^-3— f /V) 7° U vife / 




15 0 ilBj^LT, 3-(6-{[(2',6'-v 5 ^^/Hf7^^^-3-^^)^^ 

^] [ (2-= Fp7x * ;WtJn 7^/}t°!)v> ^-3-^ /V) 7° p i'SM ^ 
/^b*Hft^*«:*|!tfitttt*i:LT#fc. flX* 15%. 
MS m/z 375 (MH + ) D 

9 3-(6-{[(2\6'-$?*?yHf 7^^/w-3-^/u)y ?vi/] r ^ y) try 

20 *?y-S-J A^-fxMtVB. 
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o 



)V)~f xi Al/¥kt=F)V (0. 170 g> 0.45 mraol) 0) & J ' JV (3 mL) & «t &f 
h7t KB7?y (5 mL) 1 M fcBflS"*" b 5 1>AtK*^ (1 mL) £ 

$MK iiiilbfc 0 »*«r#JRHPLC-C|»ttl/r, &£fls£fc (0.017 g% 
M 10%) LT#fc 0 
MS m/z 361 (MH + ) 0 

10 HJfefleO 3-[4-({[4' -(2-J. h^^a: b^^)-2' , 6' -v> P< fvVtf^^/W 
3— f /I'] ^ f ;H 7^)71=^] -2-7/Vt n / P ^ ylif/l' 




o 



3-(4-T 5 J 7 au=.jV)-2-y /Virvx^u/<^B.^JV (400 mg, 1.89 mmol) 
4' -(2-^1 Y*%/^,Y**/)-2\& -P*^;V¥7 ^—fr-Z-jlJV/^frTt 
15 K (434 m g> 1.45 mmol) Oh^xy (25 mL) flWfcfcl* ^a7^- ^ 
(0.4 nm, tf-Xtft, 1.6 g) ttlMX-, mUX* 16 R#Rg*#Lfc„ g/MSr-fey 

-Y hiiU *tt«riWEjlMIUfc. #6>*ifc»aE&^ b 7 t Kp79^ (20 
mL) 38«fctf;n*y— (20 mL) 10% (50% -g 

tKiBn 0.40 g) ^*Px.T7K^#ia^T (llffi), Ml? 3 B#M^L/c„ ftfe 

- (5%~40% ^dr^^/^inf-^) U (320 mg, JR* 

45%) %m&mw;m t Lxnt.o 

MS m/z 494 (MH + ) „ 
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1 3-[4-({[4'-(2-ai bdf-i/cc h *V)-2' , 6' -i? * ?-/U\?y x.~;U- 




LT#fc 0 Ifc* 69% 0 

MS m/z 466 (MH + ) 0 

«$|6 2 3- [4- ({[4' -(2-^ )> h *i/)-2' , 6' -vM f-jV^y :c~/P- 

3-^T /V] ^ ?VW} T%/)y^ ~/^] -2, 2- v>:7/l^ P -3- 1 K n P >^ 

10 ^/W 




0 tmmKLX, 4'-(2-^ hdr^hdr^^'.e'-^^^Vt'y^ 
— /k-S-^/WVWy'fc K<b 3-(4-T 5 / 7 3i=/U)-2, P-3-fc Kn^r 

i/7c/N'yixf;^f,ilMll^i^ittt#fc 0 »IX^ 67%. 
15 MS m/z 528 (MH + ) 0 

mmme 3 3- [4- ({[4' -(2-31 hdf^)-2',6'-^^^/>tr7*=/U- 
3— f /k] fvW r^)7i=;k]-2,2-^7 P -3- fc K P i-"7° P ^° i'Sfe 
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16 tmmz VX S 3- [4- ({[4' -(2-^ hdr-S/Ji Y*is)-2' ,6' -it^T-fr 
lf7i xvV-3-^f )V\ / f-M 7U)7i^;l/]-2, 2-5? 7 fr* p -3- 1 KadpV7* 
p/*y»:*fvU)&»&*Mfb&fc&fc&fc,&i: LTUfc. 51%„ 
MS m/z 500 (MH + ) Q 

»16 4 2- 7 /V^P -3- {4- [(4- {[(2- 7 ^JV^)V) (4~7x^-l,3-f 




6 0 £ LT, 4-{[(2-7i=;l'Xf;l/) (4-7i=^-l,3-f 7 s / 

-/v-2— f;v)7? y ]^f/H^yX7;wr t K£ 3-(4-7U7i^)-2-7 

MS m/z 594 (MH + ) 0 

5 2-7/k^"P-3-{4-[(4-{[(2-7^=/^^) (4-7^^/^-1,3-^ 










a 




.OH 



6 £|IQttlC LT, 2-7/^P-3-{4-[(4-{[(2-7a^/PJif-/k) (4-7x 
3-^Ti/— /W2-^^)7 5 7 ]^f;H^y^)75 7]7i-/H7 p o 
/^ixf;^^*IM^iMittT#fc 0 « 65% c 
MS m/z 566 (MH + ) G 

6 [4-({[4'-(2-x h^vo: F3f$/)-2' ,6'-5^^HT7*:=7V-3- 
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XX, 



.O^CH, 



0 



. fe$»tLT#fc 0 ftsp 83%, 
5 MS m/z 478 (MH + ) D 

HJfc#lJ6 7 [4- ({[4' -(2- a: h * */ at f 3f v0~2' , 6' - fvW If 7 =/k-3- 



[4- ({[4' -(2-3: h tt-isx. y **y)-2' ,6'-*J* If 7 xS/U-3->f /P] > ^ 
10 /H7 5y)7i;*^ixf;l/ (0.37 g> 0.77 mmol) <D*9S*-jV (10 
mL) fc > iO ! fl>7tKP77^ (10 mL) U&femfcfrmt* V V & (0.26 g. 



3.94 mmol) (DfrmWi (5 mL) g^T? 18 B#IMj$ Lfc 0 

sran*., 10% ^a^ifc*»«T»38Rttfc lx, fttaf^tttnLfc. mmm 

T#fc 0 « 91% c 
MS m/z 450 (MH + ) 0 

mMM6 8 3-(4-{{[6-(^^v i ^^-^V)-4'-(2-^ hdrv-rc h^v-) t^^ = 
yU-3-^ M * [(2-= b B7i^)xM^]75/}7i^)7'P/^ 
20 5vU 




o 




o 
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^ ^/V-3-^ tV\ * $ J — )V t 3-(4-{[(2-~ hP7x^)^;l/$=;l/]7^ /} 
1.00% o 

5 MS (APCI-) : m/z 723 (M-H) 0 
. mMM6 9 3-[4-({[6-(-<^^^-^i/)-4'-(2-^ {> tT7"a = 




IMJl 0 tmm^LX, 3-(4-{{[6-(-<V^V^-dri/)-4 , -(2-^ b^v^b 
10 tf7^=/W3— T/w]^ ^/W [(2-^ fa?!^)^/^^]/^ 7 } 7 ^ 
^)7aAVt^ fvi^b*)attl^«ltfeaft« LT#fc„ ifc* 76% 0 
MS m/z 540 (MH + ) a 

7 0 3-[4-({[6-(^^^/V^-^r^)-4'-(2-^ bdr^^ h^vO t*37^ 




\?7 -;W-3-f /U] y ?vW T % S)7 ^-jV^uA fvl^> b«£l 

ik&m*mm&&®.&t vxntc mm 96% 0 

MS m/z 526 (MH + )„ 

20 HJSf!|7 1 3- [4- ({[4' -(2-ai h^yi h=¥^)-6-y b^ixtf 7^:^-3— f 

/W] ^ fvW T%y)7zc ^;V\ 7n/^ yl&t fvl' 
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o 



£MW3 8 kWimzLX, Z-(4-T%/yx.~/U)7vs<y&*?-/l't 4' -(2- 

mm&MWWb LTlfc. JR* 62%„ 
5 MS m/z 464 (MH + ) 0 

7 2 3-[4-({[4'-(2-3i h^cr h^^)-6-^ h t'7x=/U-3- f 




WJ6 7 tlffUi^LT, 3-[4-({[4'-(2-^ h^r^ h^rix)-6-^ h^v-tf 

»SMttiatHfc, 76% 0 
MS ra/z 450 (MH + ) 0 

7 3 3- (4- {{[5-^ y? h (2-/3-^-7 au~;U)-ltt-t° y 

3-4 /^l J f-M [ (2-- h> n y ^ ^)V) T ^ J } y =c 7°n 

15 ff-JV 




iridic LT, [5--Y h^-is-l-tt-tJ-jvy *.=.;v)-\}{-\?7 V 
—/USsf/ls]/? 3- (4- {[(2-= h xiy *.^;V) x;\s-fc~/V\T % 
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10 



15 



20 



*H NMR (CDC1 3 ) 5 : 0.89(6H, d, J=6.?Hz), 1.88(3H, s) , 1.98(1H, ra), 
2. 56 (2H, t, J=7.8Hz), 2. 89 (2H, t, J=7.8Hz), 3. 65 (3H, s), 3.80(2H, d, 
J=6. 6Hz), 4. 87 (2H, s), 5. 82 (1H, s), 7. 00-7. 32 (8H, ra) , 7. 50 (1H, ra), 
7. 57-7. 72 (3H, s) 0 

4 3-[4-({[5— < yy h^is-l-te-t^/uy ^~;U)-lK-t°?y—jU- 
3— f IV] / flV) 75;)7s ^a/^»^ J-JV 

H 3 C- 




1 0 fcH3«lteLT\ 3-(4-{{[5-^ l>^V-l-(2^Wx=^- 
lH-lf 7V— ;l/-3-/f/V]^ 9vW [(2-= hP7x^;l/)7;l/^]7 5 /)7x^ 

'H NMR (CDC1 3 ) 5 : 0.88(6H, d, J=6.6Hz), 1.98(1H, m), 2. 16 (3H, s), 
2. 58 (2H, t, J=7.8Hz), 2. 85 (2H, t, J=7. 8Hz) , 3. 66 (3H, s), 3. 77 (2H, d, 
J=6. 6Hz), 4. 28 (2H, s), 5. 60 (1H, s), 6.41(1H, s), 6. 66 (2H, d, 
J=8. 4Hz), 7. 02 (2H, d, J=8. 4Hz), 7. 20-7. 35 (3H, m), 8. 02 (1H, s) 0 
MMM7 5 3-[4-({[5--f yzf h^^-i-(2-^^ivy^^iV)-m-^yy— >V- 
3-^ iv] ^ 3- jv) T%J)7*. ~iv] 7v ;*ym 




mmm 6 1 mmz lt, 3-u- ( { [5-^r y y h * (2-^ ^y ^ ^) -m- 

t° 7 y-/v-3— ( iv\ * =?M 7 K J ) 7 * 7* d />' ^gfe> f-sisfr b StM-fb^ 

LT#fc 0 OK* 77%, 3X@) 0 
MS (APCI-): 406 (M-H) 0 
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ITM 1 ] 3- (4- { [ (2-= |o7i ~;V) 7s ;l>ft 7 ? 7 } 7 ^ 7° P /< V 
5 ffct^fr (0.42 g, 1.15 mmol), (4-^f V7* h 3^7-3- { [ (2-7 ^^^jx^ 

/V) (4-7 * -/U-l, 3-f7/-^-2-^ A") 7 ^ 7 ] f-M 7 x.-fr)*? J—)V 
(0.54 g, 1.15 ramol), M)7s=^*^7^y (0.60 g, 2.30 mmol) 33j;tf 
fh7t KP77V (20 mL) ©iS^'fet, 7k)£T, TV ^#71^7^7^^ 
(40% h/ls^ym$s 1-04 mL, 2.30 mmol) Mx., MKT 3 H#Mjfc#Lfc„ 
10 KJ&ttfrttJBEiMtiU ajlESr^y *?W7&*w ^^77xf- (^f-W 
H^rt ^=10/1-1/1) (CtiSU f«© 3-(4-{(Wy7*h^^-3- 
{{(2-7 =c^;V^;V) (4-7x=;Wl, 3-^7/^-2-^^)7? 7]^ 
7^7» [(2-= h o 7^-/W^;l/^^/U]7? / } 7^^7V)7°a^^i?^ fvi/S: 

15 [16 2] M&cfclM/I'tfT 0 hB^tt (0.24 mL, 3.45 mmol) (D N,N-v^^ 
/HM'ATS K*8?ft (10 mL) K^it V ^7 A-7X?P#) (0.29 g> 6.90 
mmol) 2 R#TO#U7c 0 K/«M@£^/^«U ^?PS 

W7K*5J:t>^R^7X(cT^ ffiSHLfc. 2Sl££>7y ^V^T- 

A^o^hT*^^- (^1*-7/^g^?VV=10/l~2/l) KlTfitMU 

20 ffiftt© 3-{4-[(4-^ V7* h*i/~3-{[(2-7 zc-Zl'^/l') (4-7i = /Wl, 3-f-7 

/— /W2-^ ^)7?;]^f^Hy t $ ;]7 iL^;v}7°u/<y^* f-/^ % 

[113] (5 mL) fci^f h7t Kn77V (10 mL) ©21 

1 ^^K^b-T" h y 7^tM£$ (2.3 mL) ^fiT* 2 P#ffljfc# 
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(^■fy/mm^^=wi^i/D .fc-c»»u «tfe*s*©*aft-&* (o.ss 

g, iRap 54%) &#fc 0 
MS (APCI-) : 618 (M-H)„ 
5 7 3-{4-[te-{[(2-7^~jU^;V)(4--7^zi/U-l,3-^T^~/U-2- 



l, ;v) r ^ /] 7§;]7i-/H^P^y8 

10 *fvWfr&*Hfc^4bfc*f6f&5|c* LT#fc„ Ifc* 81% 0 

l H NMR (DMS0-d 6 ) 8 : 2. 39 (2H, t, J=7. 5Hz), 2. 65 (2H, t, J=7.5Hz), 
2.94(2H, t, J=7. 7Hz), 3. 68 (2H, t, J=7. 7Hz), 4. 24 (2H, s), 4. 68 (2H, s), 
6. 33-6. 45(2H, m), 6.95(1H, t, J=8. 8Hz), 7. 15-7. 44(13H, ra), 7.83- 
7.90(2H, m) D 

15 HiS#i|7 8 (6- {{[4' -(2-3i hdr^n h^vO-2' .B'-^f/l/t^x^M- 
4 MtfM [(2-- hP7x^;l/)^;l/*^]7^ ;}-My/77y-3-^ 
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H»J9 kmmz t"C N (6-{[(2-= hD7i^)^*^]7 5 
MS ra/z 673 (MH + ) 0 

5 HW(|7 9 [6-({[4'-(2-^ b^i^ h ^'»-2* , 6' -i?^ TVHf 7x=;H- 




o 



H^Jl 0 ir^^LT, (6-{{[4'-(2-^ h * -2' , 6' -V * f-JV 

k'7i c=^yl — 3 — < 71^] ^ fvW [ (2-= hn7i * 757} -M^j/ 

10 77 v-3-^/v)^^ 5 L ^/5^*J®'fb-a-©^^fe}ft^i: Lt#fc. » 76% 
(2 Ig). 

MS m/z 488 (MH + )„ 

9EttfH8 0 [6- ({[4' -(2-^ b^'y^h^^)-2' ,6' 



15 




H»Jl 2i:l«iaT, [6-({[4'-(2-^ h*V)-2\6'-S^7VW 
lf7x ~/k-3-^f ^ f^l 7 5; ) y 7 7 /V] ^ 7" /l^ £> ^ 

JS-fb^teSrgfeKfeii$*i LTfcfc. 29%„ 

X H NMR (CDClj) 8 : 1.23(3H, t, J=6.9Hz), 1.66(6H, s) , 3. 53-3. 64(4H, 

20 m), 3. 77 (2H, t, J=4. 8Hz), 4. 08 (2H, t, J=4. 8Hz) , 4. 53 (2H, s), 6. 56 (2H, 

s), 6.7K1H, s), 7.03(1H, d, J=7. 6Hz), 7. 09 (1H, d, J=8. 3Hz), 7. 23 (1H, 

d, J=8. 3Hz), 7. 31 (1H, s), 7. 37 (1H, t, J=7. 6Hz), 7. 52 (1H, s), 7.54- 

7. 61 (1H, d, J=7. 9Hz), 11. 77 (1H, s)„ 
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H»J8 1 {6-[[ (2-- h o 7 x = /l/) (4-{ [ (2-7 x^;Hf 

/V)(4-7i^-l,3-f7 -J—)V~i-4 ;V)75/]^ fvH ^ v 5 /^) T ^ / ] - 1 - 




o 



5 HJi#|9 <tl^$IJ£L~C N (6-{[ (2-= 1> d 7i=^) 7 ; ; l-l-^ 

y/7 7y-3-^/V)SI^ ^VV&efctf (4-{[(2-7i^/kxf/l,) (4-7 sn/W 

MS m/z 773 (MH + )„ 

10 H3it0ij8 2 {6-[(4-{[(2-7x=;Vxf ;u) (4-7x=;l'-l, S-fT/-;^-^ 

/v)7^;]^f;H'<y^)7^ ;]-i-^yy7 7y-3-^^}Hi^f/i/ 




o 



. HWJi o tmm^LX, {6-[[(2-= h U7 ^~;V)*;Vfo=.;V\(A-{{{2-7 
^>v^)V) V—;v-2-y( ;^7^/]^ 

XWzo « 82% (2 Xm) 0 
MS m/z 588 (MH + )„ 

3 {6-[(4-{[(2-7x=/Vxf^) (4-7x^^-1, 3-f7/^-2->f 
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O 



mmm2 tmuK^x, {6-[(4-{[<2-7 ^-jv^jv) u-^^-i, 3-^x 
*f-^frtbmMik&M*mn&yv Lxntc 37% (^-^- 

MS m/z 574 (MH + )„ 

4 3- [4- ({[4' -(2-= b^S^ hdr>»-2',6*-^^^/Hf7ai=7W 
3— f;k]^^}75 y)-2-7;^P7^=/w]7t3/N°^ 




3- [4- ({[4* -(2-= h *isa^ h de>»-2' , 6' -v 5 ^ ?vHf 7 ^ =/P-3-> f /U] / ^ 
;H7U)-2-7/l'tP7x=;l/]7'P^yil (0.372 g, 0.800 mmol) <DV^ 
=f-;V^^-*r;V (5 mL) $1$^/ <? >X;Ufc>m (0.0519 mL N 0.800 mmol) & 

(0.402 g> 90%) at#fc„ 

>H NMR (CDC1 3 ) S : 1.25(3H, t, J=7.0Hz), 1.82(6H, s) , 2. 61 (2H, t, 
J=6. 7Hz), 2. 77 (3H, s) , 2. 83 (2H, t, J=6. 7Hz), 3.61(2H, q, J=7.0Hz), 
3. 79 (2H, t, J=4.8Hz), 4. 11 (2H, t, J=4.8Hz), 4. 51 (2H, s), 6.63(2H, s), 
6.80-6. 90 (2H, m), 6. 98-7. 04 (1H, m), 7. 07-7. 16 (2H, m), 7. 35-7. 43 (2H, 
m), 10. 97 (1H, br s) 0 

mMM8 5 [6- ({[4' -(2-= h*is*- h^^)-2' ,6' -i?t<?/U\?y *.-)V-Z- 

4 )V\f3-)V\T % /)-2, 3-v>t KP-My/77W;i/]|^^f;v 
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#%M2 1 £|i=f|$l}-LT, [6-({[4'-(2-^ h^) -2\ 6' -v^^/W 

LT#/c 0 W 66%„ 

5 MS m/z 490 (MH + ) 0 ' 

6 [6- ({[4' -(2-^ b^v^ b^i/)-2' ,6'-^^f;Vt'7xr:;l/-3- 




Uttffll 2fc|Rl«mLT, [6-({[4'-(2-3i h * vO -2', 6' -v^ 

10 ^7 1 =/v-3--f ;v] ^ f 7 ^; / ) -2, 3-^ t Fv-i-^yy* y y y-3-J 

m*^frfrbmmfc£?wzm&i&&kLxmc. 0 urn 85% B 

'H NMR (CDC1 3 ) 8 : 1.25(3H, t, J=7. 1Hz), 1.81(6H, s) , 2. 44-2. 55 (1H, 
m), 2. 59-2. 69 (1H, m), 3. 58-3. 75 (3H, ra), 3. 79 (2H, t, J=6. 1Hz) , 
4. 10 (2H, t, J=6. 1Hz), 4.23(1H, dd, J=9. 2, 6.5Hz), 4. 46 (2H, s), 
15 4. 64(1H, t, J=9. 2Hz), 6.61(2H, s) , 6. 68(1H, d, J=1.3Hz), 6.75- 

6.83(2H, m), 7. 00(1H, d, J=7. 9Hz) , 7. 07(1H, d, J=7.7Hz), 7. 39(1H, t, 
J=7. 7Hz), 7. 60 (1H, d, J=7. OHz), 11. 70 (1H, br s) 0 
mp 140 °C 0 

III»J8 7 3- [4- ({[4' -(2-^ hdr^o: h * *,) -2' , 6' -v^ f)V \fy a 
20 3-^ ^] ^ f ;u} 7 $ 7 ) -2-7 ;^ n 7 x 7° n ^ p- y;V^yx;vfcy 

mm. 
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3- [4- ( { [4' - (2-^ b * i/x. h * *S) -2' , 6' - v 5 ^ f-)V lf7i )V\ } f 

;l/}7$/)-2-7;l/tP7x^/l/]7 1 P^y^ (0.372 g N 0. 800 mraol) (Di?^ 

5vv^-7vv (5 mD &WL\z. p-Ysi'^yx/i'ftyM— frfaVo (0.152 g> 

5 0.800 mmol) (DmWt^J^ (5 mL) jgiR&Jn*., £ Ztz.^ * gm^fvU- 
zc^/^^x^-e^L-C, (0.456 g, « 89%) tL 

l H NMR (CDC1 3 ) 5 : 1.25(3H, t, J=7. 1Hz), 1. 75 (6H, s), 2. 38 (3H, s), 
2. 63 (2H, t, J=6. 5Hz), 2.8l(2H, t, J=6. 5Hz), 3. 61 (2H, q, J=7. 0Hz), 
10 3. 79 (2H, t, J=5. 1Hz), 4. 11 (2H, t, J=5. 1Hz), 4. 47 (2H, s), 6. 61 (2H, s), 
6.71-6. 78 (2H, m), 6. 98-7. 10 (3H, ro), 7. 15 (2H, d, J=8. 0Hz), 7.23- 
7. 32 (2H, m), 7. 71 (2H, d, J=8. 0Hz), 11. 05 (1H, br s) 0 
M1fcffl8 8 3-[4-({[4'-(2-^ h * is) -2' , 6' -i? * f-/U\? 7 a ~>V- 

15 It 




3- [4- ({[4' -(2-^ h drixrc h dr^)-2' , 6* -*? * f /Hf 7x=^-3-^/V] ^ f- 
M7U)-2-7/l'to7j-/l']7a/N , 7| (0.372 g s 0.800 mmol) COv 5 ^ 

^•/k^-x^ (5 mD &ttNZ'<viiy ikfnto (0.141 g, 0. 800 

20 mmol) ©BBfcacTvW (3 mL) fcttfcjq*. ± KttWA ^WM^*- 

x^-f;K«lT, mMik&VuZM&ffiMi (0.474 g> IR* 95%) k LT#fc 0 
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15 



20 



l H NMR (CDC1 3 ) 8 : 1.25(3H, t, J=7.0Hz), 1.75(6H, s), 2. 64 (2H, t, 
J=6.4Hz), 2. 82 (2H, t, J=6. 4Hz) , 3. 61 (2H, q, J=7. 0Hz) , 3. 79 (2H, t, 
J=4.9Hz), 4. 11 (2H, t, J=4. 9Hz), 4. 47 (2H, s), 6. 60 (2H, s), 6.72- 
6. 79 (2H, m), 6. 97-7. 10 (3H, ra) , 7. 23-7. 46 (5H, m) , 7. 79-7. 85 (2H, m), 
11. 06 (1H, br s), 

HJ&0II8 9 3-(2-7/VtP-4-{[3-(2-^f/l'-l-t7f^)^y^]7'^y}7 
3, - /v) -7° p ^ y gfc^fvl' 




H»J3 8 £R|«lC IT, 3- (4-7 % S -2-7 )Vjru7 /^vm.^ 
10 ^fcitf 3-(2-^f;Wl-t7f^)^yX7^fk K^btlfk^fe^^fe 

m^mtLxmco urn 87% D 

MS m/z 442 (MH + ) 0 

9 0 3-(2-7/l-^-P-4-{[3-(2-^ f/V-l-t7f;V)^y^]7$/}7 




^JSf!|4*Jj;t/|ll|^j8 4 iHTOlLT, 3-(2-7^^"P-4-{[3-(2-^ 
l-f - y y r % J } 7 * 7° p y m*- h * $ 

*fe#lBtt»J**£LT#fc 0 ifc* 91%. 
MS m/z 414 (MH\ 7!l-flcilt)„ 

MMM 9 1 3-[4-({[4*-(2-^ h=^v^ y**s)-2' -V tJ-jWy x.-fr- 

/l/] ^ f ^} 7 ^ / ) -2-7 /Vt n 7 x 7* n ^' y 7 5 K 
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0 



3- [4- ( { [4' - h * is ^ V * v") -2' , 6' -*J t tf 7 * c=.yW3 — f ^] ^ ^ 
. A'}75V)-Z-7^P7a=^]^P/<yi (0.251 g N 0.500 mmol) N 7 17 

(0.4 mU 2.80 mmol) l-af^-3-(3-7^7' 
5 pW*;^^5 K (2.88 g, 1.50 mmol), 1-fc Ko*M^/h 

!J7/-yW (0.230 g, 1.50 mmol), 1, 8-^Tf 3 l^v^ P [5. 4. 0]-7-!> ^y 2 "^ 
y (0.448 mL N 3.00 mmol), £5 «fc h ]) ^=f-)VT % 1/ (0.502 mL, 3.60 mmol) 
<DT±h=-hV^ (3 mL) #*&MT» 24 B#W»tfe 0 KJfc&Srfi&fil&Sft 

10 #• h!J !7AT^it, »£E»«tfeo 2feSSrifiStt^y 

7^P?^77^ (50% |Hi3i^/^^-^^~|Wfc*^) -eflnsL 
T, ^SflS-g* (0.206 g % 89%) LT#fc, 

MS m/z 465 (MH + ) 0 

Hfl£#tj9 2 N-{[4'-(2-^ h^f-V^ h^v')-2',6' -^f/Hf7i=/H-^ 

.15 />]^^/w-3-7/v^-a-4-[3-^-^y-3-(i-t°P y ^^t'b tvur^y ^ 




O 



mnm9 1 tmm^Lx, 3- [4- ({[4* -(2-* h ? 

y ^a>fc*jHft£4fe«:H^*Kfci: l/T#t JR* 93% 0 
20 MS m/z 519 (MH + )o 

H*&#|9 3 N~(-<^v J /P^^^^/V)-3-[4-({[4'-(2-^ h^af^V)- 
2' , 6' -v^ 5^ If 7 x /U] * =f-)V) 757) -2-7 P 7 x=/V] 7° P 

a'V7 5 K 
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0 Voo 

3- [4- ( { [4' - (2-^ h * > Y * i/) -2' , 6* fcT 7 * jV] * f- 

MTU)-2-7/VtP7i^]yp^y® (0.186 g, 0.400 mmol) 
7tKP77>' (5 mUTOfc: 1,1' (97.3 rag, 

5 0.600 mmol) *MtL, ^St#ffl^T, 1 ttlflftftXtt Lfe. 

l-7s=;M^y^V75 K (91.5 mg, 0.480 mmol) & &Xf l,8-v*T1f 
a [5. 4. 0]-7-!7^T-fe^ (0.0897 mL N 0.600 mmol) Sr^Px., §HR#ffl 

%Ts itt' 24 BfM^Lfco M^iEEML, 10% ^^^tK 

(20%~60% g^^fvlV^f-^) -e^LT, i&mik^m (0.189 g, Jfc*S 

76%) %m&mvtyo t Lxntc* 

MS m/z 619 (MH + ) D 

M1fcM9 4 3- [4- ({[4' -(2-^ hdfi/m f *V)-2\ 6' ?V^t*:7a^/W 
15 3-^^]^f;HT^ y)-2-7/^a 7^^/W]-N-(7°p tVU^/V^^/W) 7*P^ 




3 ilWHi^LT, 3-[4-({[4'-(2-^ h^v-^ h V) -2' , 6' -v 5 ^ ^ 
^ tT 7 a =/W-3-^ />] * f-M T ^ J ) -2- 7 AO*" P V x. 7° P f & t 7^ 
20 ^V-l-^yv^yT5 Ka»&*»fc£»&*H&»W*fcbT#fc, « 43%„ 
MS m/z 571 (MH + ) 0 
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5 3-[4-({[4'-(2-.x b *i/)-2' , 6' -v 5 ^ ;Hf 7 

75 K 




5 9 3 i LT, 3- [4- ({[4' -(2-^ h^ri/a h * iX) -2\ 6' -v^ ^ 

;H:'7x^;i'-3-^/i']^f^}7U)-2-7;^n7i^;v]7'p^y|i ;>< 9 
K*»fe*«ft«fr*«rilS6ifttt*fc LT#fc„ M 85% 0 

MS m/z 543 (MH + )„ 

Hl«9 6 3- [4- ({[4' -(2- J- hdf.^)-2',6'-^^^/Hf7a=/V- 
10 3~4 )V\**f-)V\T 5 ;)-2-7/PtB7i^]-N-[( h U 7^o^^-/W)^^7Jn 
^]^PA'y7 5 K 




«^!J9 3 £|rJ«HcL-C\ 3-[4-({[4'-(2-3z f^v^ h -2' , 6' ^ 
)V \f y x. = /U-3-^f /k] ^ fvW 7 5 7)-2-7 /P^* P 7 * si/U] 7° D t 

15 1, 1, 1-hV 7/^n^y^*y7 5 Ka»fcaHfc£* i: LT 

#f Co W 48% 0 
MS m/z 597 (MH + ) 0 

HMJ 9 7 3-{4-[({4'-[2-(^f;V7 5 y)-2-^-=¥y^ h 3rS/]-2' , 6' -v> 
^^/Hf y M ^ f^)7^]-2-7/^P7x=/H7'P^yix 

20 ^ 
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3-(4-7S / -2-7 A?** 7 7 U A* (0.496 g, 2.35 mmol) 

$/]7*fel»7$K (0.725 2. 14 mmol) <D Di^y (10 mL) B 

5 m^WB (0.245 ml, 4.28 mmol) MUX 3 tifffl^WLtZv fcfcWifc 

frmt YV r± b^^^it hV (0.907 g> 4.28 mmol) SrflPx., &ft 

-e 15 ^muwvtc 0 s«i-7K> *3«ktf 10% ^^SMci&iR&Jn*., ffiwt^ 

«JBE»*BU/to ajt^T^y %>?}l>3)7 A* I>^77^ (20%~70% ftKJ. 
10 ^7K/^*1H') "CM^U &8fls£4& (0.978 g N 86%) fcjftfittttfci: 

MS m/z 535 (MH + )„ 

H2&#J9 8 3-{4-[({4'-[2-(^fv^7 5 J )-2-**r V cc 1> * >>]-2' , 6' - v> 




V]-2' , 6' ^VHf 7cc = /U-3-^/W 7< ?W) 7 5 / ]-2-7^P 7x-/V) 
Zfus*ym^/\'frh&m<k&to&&M&to'fcVllkVX&1t 0 « 89% D 
MS m/z 507 (MH + ) 0 

20 HJfe#ij9 9 3-[4-({[2',6'-v ? ^f-/W4'-(2- ; E-/W*y ;U-2-**y 

h ^ V) t* 7 * ^yU-3-^T /V]^fM75;)-2-7/Vtn7x^l/]7"n^y ^ 
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H»J9 7^il:LT, 3- (4-7 5 ; -2-7;^ P 7 x= 71/) ^ P A'y^if 

5 MS m/z 549 (MH + ) „' 

HWJIOO 3-[4-({[4'-(*/V'#>V7< h*i/)-2' -V*?-JV\f7 
3— f fvW 7 5/) -2-7 /V^" p 7 ^ 7a 




H*$]2 t|^«^L-C, 3-[4-({[2',6'-v ? ^^^-4'-(2--e^/J>y ^-4-f 
10 /W2-^-^y^ b*r*» e7*-/W3-f7V]^f;W7$/)-2-7;Vto73: = 
;lx]7°P^^^^^^^b«Jlft^«rMfe7 > y XA|i LT*#/t„ » 45%„ 
MS m/z 507 (MH + ) 0 

-f/i/]^y^}7 5/ )-2-7;utP7 3 :-;i']7 , p^yixf;i' 




^»!J3 8 i:IH#^LT N 3-(4-T^y-2-7/V^-t3 7^-/U)7 P D^^^f- 
/H*3,fctf 3-[l-(2-^ b^^rcf-/v)-2-^ ^/WIH— K-/W3-^/V]^^XT 
/l^t K/6>b^M4bl^&^#.«^ UT#fc 0 W 53% 0 
MS ra/z 503 (MH + )„ 
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10 



m 0 2 3 -[4-({3-[l-(2-^h^^^)-2-^^-lH-'r^F~^-3- 




15 



2*H*fcUt\ 3-[4-({3-Cl-(2-^h^^^)-2-^^V-lH- 
^b^JSflS'&l**^^*^ LTfcfc. « 85% 6 

'HNMR (DMSO-d 6 ) 5 : 1.04(3H, t. J=7.0Hz), 2. 37-2. 47 (5H, m), 2.69(2H, 
t, J=7.6Hz), 3.38(2H, q, J=7. OHz) , 3. 66 (2H, t, J=5.4Hz), 4.30- 
4.4K4H, m), 6. 46-6. 57 (2H, tn), 6. 94-7. 06 (2H, m), 7. 07-7. 15 (1H, m) , 
7. 25-7. 34 (2H, m) , 7. 38-7. 49 (4H, m)„ 




20 



tmm^LX, 3-(2-7/V^P-4-{[(2-=hn7^=yV)^/W^=;l-] 
MS m/z 697 (MH*)„ 

£ttffl04 3-[4-({[5-(^^^/V^^)-2',6'-v ? ^f-/Vlf7^^-3-^ 

;V] * f-M 7 %. 7 ) -2- 7 /W* c 7 ~? * ^Bfc^ ^ 
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10 




x^/p/^iif/^bSI^ft^ifrftWtL-Ctfco HX* 76% 
(2 It). 

MS m/z 512 (MH + ) 0 



o ■ 

h,c — H — oh 




2' , e' ^ tr 7 * =vw3-f ;w] * r5/)-2-7^o7!=;H/p 

l H NMR (CDC1 3 ) 5 : 1.83(6H, s), 2. 65 (2H, t, J=6. 5Hz), 2. 79 (3H, s), 
2.84(2H, t, J=6.5Hz), 4. 48 (2H, s) , 5. 10 (2H, s), 6.42(1H, s), 6. 72 (1H, 
15 s), 6. 81-6. 89 (1H, m), 6. 95-7. 18 (6H, m), 7. 28-7. 45 (5H, m). 

mmmi O 6 3-[4-({4-[(3-tert-^^-5-7*=/WlH-tr7y-/^W 
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10 



3-(2-7;Vin-4-{[(2-^P7,^)^^]^^ 7;t:1/V) ^ / ' 
ym*f*> (435 m g> 1-1 mmol), {4-[(3-tart-^A-5-7**^-iH-«y 
~j\,-\-4,\,)*?-)\<-\yx.~M*? J~J\< (360 mgs 1.1 mmol), ^.t^h 1 ; 
7»s^7^ (393 mg, 1.5 mmol) O^B^^ ( 5 mL > 

ffl-er^/^*^^^ 31 ^ (40% 660 mg> 1,5 mmol) * 

(10%~80% T»«U *6*MK»*#fc. 

fejfttt*, *3±tM**:/Mt« (360 mg, 3.9 mmol) <D 

K (5 mL) «^7K^y^^^-^» (320 mg, 7.6 mmol) fcJH*., 

Mt? 14 mmmwvfc mm*®* 10% ********* 

ftls^tftlUtfc. fflkx-f-frM* Presep Dehydration tube (fPft#&2S 

?7-f- (10%~80% 1Mt*.r»/*W) ttlLt, *Hfc£* (160 m g> 
15 28%) *ftfe*ft*i:UT^fc. 

l HNMR (CDCI3) 6: 1. 23-1. 29 (3H, m), 1.37(9H, s), 2.55(2H, t, 
J=7.7Hz), 2.84(2H,t, J-7. 7Hz) , 4. 10-4. 16 (2H, m) , 4.24(2H, s), 
5.30(2H, s), 6.20(1H, s), 6. 24-6. 35 (2H, m) , 6. 92-7. 01 (3H, m) , 7.21- 
7. 37 (7H, ra) 0 

ajl 0 7 3-[4-({4-[(3-tert-7f/W5-7x^/WlH-t°7/-^-W 

M / fvw] ^ y T % / ) -2- 7 fr* P 7 * - ^ O '< ^ 
N- 

7 r n u 



20 H 




226 



WO 2005/087710 



PCT/JP2005/004872 



3- [4- ( {4- [ (3-tert-y f"/W5-7 =WV-1H- 1° 7 /I/) * fvU] ^7 

v>^) 7 5/) a 7 x 7° P />' Vi^f ^ (150 mg, 0.29 mmol) 

Oi^;-/V(5 mL) JJWf F7t Fo77V (5 mL) igffcfc 1 M J^Wtiti" 
hy*A**« (2 mL) SrJp^ % Mt? 2 l*IHtfi* Lfc. Rj«£7M-&t\ 

5 10% ^^y»*jssftT?aattK:tr, fts^f/^iWLfc, $m^^mi: 

Presep Dehydration tube (ftftttKS Oft) S!) »ff*iUfc. 
ag^^!)*^7A;n7h^77^- (20%~80% ^oi^^/^^f- 

-carsu «Sfb£*> (91 m g , 65%) SrHfe»^tLr^yt. 

l H NMR (CDCI3) S: 1.36(9H, s), 2. 60 (2H, t, J=7. 6Hz), 2. 84 (2H, t, 
10 J=7. 7Hz), 4. 23 (2H, s) , 5. 31 (2H, s), 6. 20 (1H, s), 6. 24-6. 34 (2H, m), 
6. 93-7. 00 (3H, m), 7. 21-7. 37 (7H, m)„ 

MMmi 0 8 3-(2-7/^P-4-{[4-({5-(2-7*=/^^)-3-[4-( r ]) 7 




SIT, 4-({5-(2-7^=^^-/W-3-[4-( h y ^/l^P ^fvlO 7 
lH-t°7 /V-l-j ;V) ff-j^^yXT/V*?}! K (868 mg N 2.0 raraol), 3- (4- 
7 5;-2-7/l/tP7x=/l')7n^y^xf;V (420 mg, 2.0 mmolh fftft 
(300 rag, 5.0 mmol), *5j:tf 1,2-^^0 0X^7 (15 mL) OS^fel^ tK^ 
20 fbMJT-fe Y*iy*$mi-h}) (1.20 g, 6.0mmol) l:/>lfo^x.t 1 

B#rawt7c 0 sj©sa^«5* 10% K»**^h!J9A*»«tj:tt^ mm^ 

'>!J*W7A^B-7h^77^- (20%~60% ^oc^/^^rf-^) 
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l H NMR (CDCI3) 5: 1. 26 (3H, t, J=7. 1Hz), 2. 53 (2H, t, J=7. 7Hz), 2.78- 
2.9K6H, ra),4. 12 (2H, q, J=7.0Hz), 4.25(2H, s), 5.25(2H, s), 6.22- 
6.32(2H, ra), 6.47(1H, s), 6.94(1H, t, J=8.4Hz), 7. 05-7. 13 (4H, ra) , 
7.20-7. 35 (5H, m), 7.63(2H, d, J=8. 1Hz), 7.9l(2H, d, J=8. lHz) 0 
5 ^mmi 0 9 3-(2-7/l^to-4-{[4-({5-(2-7*=;HfA')-3-[4-( M> 7 
jvirn *=?)V) 7 ^ ~>V\ -1H- fc° 9^—^-1— < M ^ =f-;v)^yVjV\7 ^ ;)7i 




3-(2-7/V^-P-4-{[4-({5-(2-7^^^^f-/W)-3-[4-( h ]) 7;VtP^f/V) 
1 0 7 a ^/U] -1H- fc° 7 y ^ /W1--Y /W} fvW ^< > V?/V] 7? / }7i -fu*V 
&^f->V<Dx.# ;~;l> (10 mL) joJ;t;fh7t FD77V (10 mL) Jgifcfc 1 
M *mt1- h y !7A 7 X« (4 mL) ^P^L, gjfi-C 2 BfP^}t#Lfc 0 

7K^at\ 10% ^^^7K^-eii^'i4^L-c, mm^^x*mtiALK. 0 mm 

^^M* Presep Dehydration tube (frlftM3£($c)$D &fflV^i&M, M 
15 J±$t#gLfc 0 M^v^y *W7i^B-7 F^77^- (20%~80% 

t'iULt, ScHte^t/ (620 mg, JRi* 51%, 2 X®) ^r^fe 

L H NMR (CDC1 3 ) 5: 2. 58 (2H, t, J=7. 6Hz) , 2. 76-2. 93 (6H, m), 4. 24 (2H, 
s), 5.25(2H,s), 6.21-6. 33 (2H, m), 6.46(1H, s), 6. 93 (1H, t, J=8. 5Hz), 
20 7.04-7. 13 (4H, m), 7. 18-7. 32 (6H, m), 7.63(2H, d, J=8. 1Hz), 7. 90 (2H, d, 
J=7.9Hz) 0 

MMrni 1 0 3- (2-7 P -4- { [4- ( (5- (2-7 x ^;Uxf ;V) -3- [4- ( f y 7 
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3-(2-7/^a-4-{[4-(|5-(2-7x=;l/xf;l/)-3-[4-( h V 7;Virv /f-/^) 
7 x. ~)V\ -lM- fc° 7 y-/v-i— r ;W ^ T^) -O' $W 7 5 / } 7 7° p /< y 

^ (500 rag, 0.83 mmol) (Dg^^fvV (20 raL) Mt^y^My| (95 
5 mg, 1.0 mmol) *mM.X*M*L, 1 0flM#Lfc o &/«-£te£3iil!S U 4 y7 

^iLT, S*tjg{bl^#j£l&&*i!h§ (348 mg, ItX^ 60%) t tt#fc 0 
L H NMR (CDC1 3 ) 8: 2.57(2H, t, J=6. 7Hz), 2. 76 (3H, s), 2. 77-2. 88 (6H, 
m), 4.43(2H,s), 5. 24 (2H, s), 6. 45 (1H, s) , 6. 78-7. 09 (7H, m), 7.14- 
10 7.32(6H, m), 7. 64 (2H, d, J=8. 3Hz), 7. 86 (2H, d, J=8. lHz) 0 

HHFtflll 3-{4-[(4-{[3-tert-7 > 'f-/V-5-(2-7a.^;^^/V)-lH-t°7y ? 




MMmi 0 8 tmm^LX, 4-{[3-tert-:/?vW5-(2-:7 ;t c=:/KxfvW-lH- 
15 \fyy—;V-\-^;V\^ f;V}/<yX7/Vft K&<fct>* 3-(4-T ^ /-2-7/^a 

l U NMR (CDC1 3 ) 5: 1.26(3H, t, J=7. 2Hz), 1.32(9H, s), 2. 53(2H, t, 
J=7. 7Hz), 2. 67-2. 87 (6H, m), 4. 12 (2H, q, J=7. 2Hz), 4. 24 (2H, s), 
5. 20 (2H, s), 5. 97 (1H, s), 6. 23-6. 32 (2H, m) , 6. 90-7. 00 (3H, m), 7.05- 
20 7. 11 (2H, m), 7. 18-7. 30 (5H, m) 0 

MMMl 1 2 3-{4-[(4-{[3-tert-7 ? f-/U-5-(2-7;c^7^^)-lH-b:°7y 
— f;l/}^y^)7 5 S 1-2-7 /V^ny 7°P/>°^ 
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MH&Wl 0 9 tmUKLX^ 3-{4-[(4-{[3-tert-y^/W5-(2-7cc^/^^ 

u/*y&^;ufrb$tM4k&tto&M&1bfttok\'T:ftlto fc* 68% (2 xg)„ 

5 l H NMR (CDCI3) 5: 1.32(9H, s), 2. 59 (2H, t, J=7. 6Hz), 2. 68-2. 88 (6H, 
ra), 4. 24(2H,s), 5.20(2H, s) , 5. 97 (1H, s), 6. 23-6. 33 (2H, m) , 6.90- 
7.00(3H, rn), 7. 05-7. 10 (2H, m) , 7. 18-7. 31 (6H, m) 0 

mMMl 1 3 3-{4-[(4-{[3-tert--/^/W5-(2-7^=/^9 : -/W-lH-t 0 7^ 
-^-H;i']^ f ^l^y^v) 7 5 ; ]-2-7^tn 7 x^^/} T'p/^S * 9 
10 VXAsibVW& 




MMMl 1 0 trnm^LX, 3-{4-[(4-{[3-tert-:/^/W5-(2-:7^=/loi^ 
/w)-lH-b°7 ;V\ / ^-;v)^.yj;v) 7^]-2-7;^n7i^;H7° 

vs<ymfrbmMik£^*mn&#M>&B*tLxntco w 82% 0 

15 l H NMR (CDC1 3 ) S: 1.37(9H, s), 2.57(2H, t, J=6.8Hz), 2. 75-2. 87 (9H, 

m), 4. 39 (2H, s), 5.48(2H, s), 6. 04 (1H, s) , 6. 61 (1H, dd, J=8. 1, 1.7Hz), 
6. 82 (1H, d, J=10. 5Hz), 6.97-7.09(511, m), 7. 14-7. 31 (6H, m)„ 
mmmi 1 4 3-{4-[(4-{[5-tert-7*?/W-(2-7*-;V^/l')-W-V ! 7y 
-;Wl-/f )V\ / f-jv) •< V T % / 1-2-7 M P 7 » 7° P /< 
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e ^ / -^-l-^ ^ f /H ^ y /I'f t K*S<fct* 3-(4-T 5 / -2-7 

l H NMR (CDClj) 8: 1.23(3H, t, J=7. 1Hz), 1. 35 (9H, s) , 2. 56 (2H, t, 
J=7.6Hz), 2.87(2H, t, J=7. 6Hz), 2. 93-3. 05 (4H, m), 4. 12 (2H, q, 
J=7.2Hz), 4.3l(2H, a), 5.65(2H, s), 6.02(1H, s), 6. 46-6. 56 (2H, m) , 
6.88(2H, d, J=8. 1Hz), 7.05(1H, s), 7. 13-7. 33 (8H, m)„ 

l-> ( M * fnA V T ^ 7 ] -2- n 7 * 7° n s< y& 




o 



gt£0IJl 0 9 kmm\ZLX, 3-{4-[(4-{[5-tert-^/l'-3-(2-7*-/^^ 
;V)-lH-f 7 y-/Wl->f /!✓] ^ ^vW ^<yi>/V) T 5 ;]-2-7/Vto7 * 7 
a^^Ra^v^feM-fb^ttSrftfett^fctbTllfc. HX^ 49% (2 1®, 
! H NMR (CDC1 3 ) 5: 1.28(9H, s), 2. 59 (2H, t, J=7.5Hz), 2. 76-3. 01 (6H, 
m), 4.24(2H,s), 5.45(2H, s) , 5.88(1H, s), 6. 23-6. 34(2H, n) , 6. 95 (1H, 
t, J=8. 7Hz), 7. 13-7.3K10H, m) 0 

mmmi 1 6 3- [4- ({[4' -(2-^ y.*^ h**)-? ,6'-^f/nf7x= 
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|?if & fetttti ^ LT#7c 0 M 90% o 

5 MS m/z 512 (MH + ) D 

1 7 3- [4- ({[4' -(2-^ h^r^ h *V)-2\ 6' -S^ fvWlf:7 ^ 




3- [4- ( { [4' - (2-3i h dr i/^ h *S/) -2' , 6' - v 5 ^ t* 7 ^ ~/W3— ( )V\ } *f- 
10 )V\T^ ;)7i^]-2,2-v>7;^P/o^^f^ (665 rag, 1.30 mmolh 
fh7t KP77y(l5 mL), J— )V (10 mL) % tK (10 mL) , &J;t>*zK^ 
{by ^?i*-7kfn^ (162 mg, 3.89 mmol) (Z)?.!^ 3 f$^jf#Lfc„ 

15 !)*^7A^PV^77^ (20%~100% g^^^/^^f-^) Tift 

$s?u mm^mm^^-^^y^hn^LXs mmik&m (415 mg , nx 

^66%) LT#fc 0 
MS m/z 484 (MH + ) 0 

Hffiflll 1 8 3- [6- ({[4' -(2-^ h*iszL h*i/)-2' ,6'-*?* f/Hf7i^ 
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^;v-3-*;v^;V7t K&iTJ* 3- (6-7 5 / ^ U ^^-3-^ 7*n ^yi^ f /V 

LT^7t 0 « 83% 0 

5 MS m/z 463 (MH + ) „ ' 

mmm \ 1 9 -v*?-^? 




gttffll 1 7 <b|Rl#^L-C, 3- [6- ({[4' -(2-^ h^v"^ h =3r vO -2', 6' -v 5 ^ 

LT#7t 0 HX* 83% 0 

MS m/z 449 (MH + ) 0 

HWJl 2 0 3- [6- ({[4' -(2-^ h^v^ Y*P)-2' ,6'-^f^t'7i = 



15 




3- [6- ( { [4' - (2-^ h*i/=c-h 3^) -2' , 6' -*S * ?VHf 7 ^ =/V-3-^ * ? 

MT^y)i:°Vi>y-3-^^]yuy<ym (0.729 g, 1.63 mraol) (DP^JV^ 

(5 mL) teXXimm^?- (5 mL) WSfLK. / * V * /MsVfife (0.157 g, 

1.63 ramol) ^APx. N £ C/U£,f|£ ;Vx-f /K^it tt, %mik£<V>) 

20 (0.740 g, J|X^ 83%) %M&WMit LXntz 0 

233 



WO 2005/087710 



PCT/JP2005/004872 



l H NMR (CDCI3) 5 : 1.24(3H, t, J=7.0Hz), 1.94(6H, s) , 2. 51(2H, t, 
J=6.8Hz), 2. 79 (2H, t, J=6. 7Hz), 3.6l(2H, q, J=7. 0Hz) , 3. 76-3. 82 (2H, 
m), 4. 08-4. 17 (2H, m), 4.44(2H, s) , 6. 40 (1H, d, J=8.9Hz), 6.66(2H, s) , 
• 7.0K1H, d, J=7. 4Hz), 7.07(1H, s), 7. 28 (1H, s), 7. 34 (1H, d, J=7.5Hz), 
5 7. 37-7. 45 (1H, m), 7. 90 (1H, d, J=1.9Hz) 0 

IPJ12 1 3- (4-{ ({2' , 6' - v 5 ^ f /M' - [ f /^/I/*^/!') i^^] KT7 

x.=.>v-%-4)V\ *^-)V) [(2-= h n y^~)V) ?.)vfo~)V\T K y}-2-y/u^-u y 



o 




10 fofthft 3- (2-7/Vt a -4- { [ (4' - 1 K n =^^-2' , 6' - i^^ f ;Hf 7 1 =/W 
3— ( )V)**f-]iV\ [(2-~ h a7i^)^M=;V]7 5 /|7s=/H7'o/^8 
(600 m g> 0.989mmol) Otli^y (10 mL) fcttKl* * i'*/!'*:^* 
pUK (227 mg N 1.98 mmol) «TLfc 0 tiL<&m&&m>"t* 16 BfMil^LTc 

(^dff-v/ft»*^-/w=io/i~i/i) -ei*iifc s mmfc&'ys (670 mg> jr 

^98%) «r«tfe*tt*iUT#fc. 

*H NMR (CDClj) 5.: 1. 17-1. 29 (3H, ra), 1.89(6H, s) , 2.53(2H, t, 
J=7. 7Hz), 2. 88 (2H, t, J=7. 5Hz), 3. 18 (3H, s), 4. 05-4. 16 (2H, .m), 
20 4.94(2H, s), 6. 72-6. 82 (2H, m) , 6. 90-7. 09 (5H, m), 7. 23-7. 31 (1H, m), 
7. 36 (1H, t, J=7. 5Hz), 7. 48-7. 74 (4H, m)„ 

mmmi 2 2 3-{4-[ ( {2' , 6' -^^ f /M' - [ f ;^;^^^) t^r v'] k'7 
x. =;l/-3- 1 M ff->V)T% ;]-2-7/^P7j^|7 , D^'y|if^ 
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O 



ft**/] lf7i =/V-3-^ M t [ (2-~ h7x ~JU) T^jVUss^jV] 7 % J ) - 

52% Q 

MS m/z 500 (MH + ) 0 

« ~fV-1-4 M J f-jV) 7^7] -2-7 /U* U7cc ^./V) 7° P /< y& 




mmm 2 1 rnn^ , 3-{4-[({2' , 6' t-jv-v -[ ^ # 

^v']t'7i=/W3-^/l'}^f-/l/)T5y]-2-7/kti37 3 ; = /W7 t P^y|!^ 
^^b^J@^^^^^^»i: UT#7c: 0 W 74%„ 
MS m/z 473 (MH + ) 0 

2 4 3-[4-({[4'-(2-o: h * V) -2' , 6' -*? * f;Ut'7 ^ ~ 

A--3--Y /l^] ^ 5vW 7 5 7 ) -2- ^ fvi/ 7 ^ 7 p vi?^ ^ 




HWll iHIIISK LT, 4'-(oc h^i/j: h*^)-2' fvHf:7 
3-7>/W^/^t K&itf 3-(4-T 5: 7-2-^^/1^7^^^) 7° V^L^^fr 

MS m/z 490 (MH + ) Q 
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o 



mum* i tmrniz tx> 3-[4-({[4'-(2-^ i^v^ h^vo^'^-v^^ 

h 3-[4-({[4'-(2--=t h*fx- b*f)-2' ,6' -it-tf-fi'V? f /KM 

*tfc«^1fc«:»ifca^ (4 mL) WL, (1 

10 ifc* 91X. 

MS m/z 462 (MH + ) D 

1 2 6 3- [4- ({[4' -(2-^ h^fV* h -6 — T 7 ~7* *K=* 7 If 7 31 ~ 




15 iPHRtLT, 4' -(2-31 1^7^ b^^)-6--T y^c^^>t'7x 

=;v-3-*;^^^ft K*5J;r5 3-(4-T 5 7 7s^)^D^y|^ TTU^fe* 
«ft^*Sr«lfetttt*t tT#7t 0 JR* 61*. 
MS m/z 492 (MH + )„ 

mmmi 2 7 3-[4-({[4' -(2-^3-7^ h 3-70-6-7 y^nx*^}??*- 

20 ^-3-7 /tTJ ^ fvW 7^y)7i 7° o /< yW. 
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O 



»j6 7i»L"C, 3-[4-({[4"-(2-xb^^xb^i/)-6^y^a^ 

* i/ tf 7 * ;v]^f;u)75/)7x^]^p /< ^ * fv^> b&jUfc 

■6"»Sr*fe»«*if UT#fc. IR* 90%. 

5 MS m/z 478 (MH + ) 0 

gttfll 2 8 2-[4-({[4 , -(2-^b=¥^h^rV)-2' ) 6 , -v J ^^t^^^ 




[4-( { [4' - (2-^ h 3f ^ h -2' , 6' - ^/V tT7 * =/V-3->f /!/] ^- 
10 ;WTS J)y*-J * 9 s\Wek (0.22g, 0.49 mraol), N, 0—7;* fvVfc Kn^*^ 
7^^it^ (72 mg N 0.74 mmolh hV^^T^^ (0.12 mL, 0.86 mmol) N 
fcctTJ 5 1-t KP^^^yMiT/wV (98 mg, 0.64 mraol) <D N.N-v 5 ^^ 
^A7§ K (15 mL) .«^7K#T> l-^f;V-3-(3-v ! ^ W^^Pt" 
/V)#yV#S^ 5 K (122 mg, 0.64 mmol) SrJnx., M"C 18 B#IW® 

^JHb£$J (160 mgs i|x¥ 66%) %M&mW;Vi>b lt#fc„ 

MS m/z 493 (MH + ) D 

20 «^!J1 2 9 3-(2-^;^a-4-{[4-[(4-p<^/^>'v J ^)^-^^]-3-(2-^^ 
;l/7 P p/-s a -2-^y-W^)^<>'^/l'][(2-^ hP7s-/l/)^^*^]7 5 /} 7 
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0 



tmm^LX, {4-[(4-^;^y^)t^V]-3-(2-^7 c ;^o 
;*-2-x-y-l-4 * ? J ~/V3o i XI 3-(2-7/VtP-4-{[(2--bP 

5 &%&m$;wt Lxm^o nx* 98% 0 

MS APCI(-) 659 (M-H)o 

Hlfcfljl 3 0 3-12-7 Asfu-i-M-jy '7f'A>-A-U4-*7-A''<y 




o 



10 ilil Oi»lt, 3-(2-7/^P-4-{[4-[(4-^f;^y^)t^r 

-A']7^)7s=/l')7 , 0^y»if^i U > 3-(2-7/U^-p-4-{[4-[(4-7«f- 
/l/^y Jr* iX]-3- (2-^ f^/P /*-2-auis-\-4 /v)^y^]7 5 «/ } 7 * 
=^)yp^^oi^^4£fe»^«b LT#fc 0 (570 rag, 

15 1.20 mraol) ^^/-/U (30 mL) U 10% /<7 S?!7.*-ifc* (50% 3 

tKiPp> 0.18 g) fciV 2,2'' -trtrjl^l/ (94 mg, 0.60 mmol) SrJJBi^ TkSf 

#is^T-e 4 mmmwLtz. mm&u&i^ ufc.-#e>ftfcss 

ft* ^11 pvF^77^- (@^^^:^^f->-=l:19~3:7) 

fcttU StM-fb^* (457 rag, Jfcsp 56%, 2 Ig) fc UT#fc 0 
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MS ra/z 478 (MH + )„ 

mMWl 3 1 3-l2-7^n-4-({3-'{y/f;H-[(4-^M>'^l')t^ 




o 



5 »j6 7iiiiaT, 3-[2-7;^P-4-({3-fy^-4-[(4-^fM 

IMftlHTftt, W 80% o 
MS APCI(-) 448 (M-H) 0 

^WJl 3 2 3-[2-7^p-4-({[4'-(^ h^P* h*V)-2\6'-S?p«^A' 

10 ^7i=/h-^^]^;W7? / )7i=;i']70^y|xf;v 



O^-CHg 

3-*^rt Kfcitf 3- (4-7 5 ;-2-7;^n7x^)7o^y8xf;i/ 
a»&£JSfc£&fc&6fl#fc£ UT#fc. JR^ 82% 0 
15 MS m/z 466 (MH + )„ 

3 3 3-[2-:7/M-p-4-({[4'-(^ h^SO* b 3r^)-2' , 6' fvW 
If 7 ^~;V-Z-s( ;V] / f-M 7 5 7 ) 7 a 7° P /< yftt 
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HIS0)J6 7^Iiat, 3-[2-7^P-4-({[4'-(^ h*i// b*i/)- 

MS ra/z 438 (MH + ) 0 

5 MMM1 3 4 3-(2-7;V^P-4-{[(4'-t Kodrv'-2',6'-v J ^^/Hf7^^ 




3-[2-7/^d-4-({[4'-(^ h*is)-2' ,6' -i?*=7-/U\?y 

^V]^f^}7^;)7i^]^P^ (1.0 g, 2.29 mmol) £@^cc*M/ 
10 (2 mL) is £W^JU^-< T)\> (4 mL) L- N ^ O^iC^ ^^./U^V 

& (0.16 mL, 2.47 mmol) &*i!;Lfc 0 M^ffiMU ^^^tK^^ h 

iffillfc. M&^&HPLCTltMLT, M-fb^ (85 rag, IR* 9%) £ 

15 MS m/z 394 (MH + ) „ 

H1&$|1 3 5 3-{4-[({7-[4-(2-^ h^rv-^ b^rv')7^=/H-2, 2-v^ fvW 

2, 3-v 5 1 f p -1-^ yyy.y y-5-4 tv) * 7-;;]-2-7 /i^ p7x^/H/ 




o 



20 H3iF!|9 7 tmrnzLXs 7-U-(2-^h*^^Y*iy)7^~^]-2,2-i>t?- 
/V-2,3-i?K Kn-Myy7 7^-5-*/WWrt R&J;^ 3-(4-T ^ 7-2-7 
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m 100% o 

l H NMR (CDCI3) 8 : 1. 23 (3H, t, J=7. 2Hz), 1.26(3H, t, J=7.2Hz), 
1.50(6H, s), 2. 55 (2H, t, J=7. 8Hz) , 2. 85 (2H, t, J=7.8Hz), 3. 02 (2H, s), 
5 3.61(2H, q, J=7.2Hz), 3.80(2H, t, J=4. 8Hz), 3. 95 (1H, br t, J=4. 2Hz), 
4. 11 (2H, q, J=7.2Hz), 4. 14 (2H, t, J=4. 8Hz), 4. 19 (2H, br d, J=4. 2Hz) , 
6. 30-6. 40 (2H, m) , 6. 90-7. 00 (3H, m), 7.05(1H, d, J=1.5Hz), 7. 21 (1H, d, 
J=1.5Hz), 7.63(2H, d, J=9.0Hz)„ 

mmWl 3 6 3- {4- [({7- [4- (2-^ h^v^ h 7 ^ ~JU~\-2, 2~i? * 
10 2,3-i^t FP-l-^y^7 7y-5--f^M^)7 5 S]-2-7 jvirn-y *~/i>}7° 



mmmi 2 5 tmu^Lx, 3-{4-[({7-u-(2-^ h^-^ v*^)7^~/u-\- 

2, * f-M-2, t ^-5-^T /W ^/U) T ^ / ] -2- 7 >V$- 

15 n 7 x / p Ayixf /^^tlft^^f f Mi t LT#fc„ UX^ 
87% D 

MS APCI(-) 506 (M-H) 0 

mmMi 3 7 3-[4-({3-[(^y^r? y)^/v]-4-f y^h^^^v? 
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/ ? ; -jufrbmmik&^zn&ffiftk Lxmc 0 w 37% 0 

tt£^Jte#©HPLC MM^VA) ^T^tfc 0 

5 MS (APCI-): 535 (M-H, 7 V —fctLX) 0 

HHM138 3-[4-({3-[(2,2-v 5 ^^/V^y y i/-K2H)-- f 7V)^f-/H-4-^ 




^Jj£M 7 6 tmm^LX, 3-(4-{[(2-^ fD7x^)^/^^]7; J\~7 

10 ^/Wya^^i^^vi'&.fct/ {3-[(2, 2-v^^vvdr/ y y-i(2)i)-j /u) 

T#/c 0 « 39% (3 II). 
MS (APCI-): 497 (M~H)„ 

15 V )V\?7 x.=^)V-Z-s{ )V) )V\ [(2-= fn7i^)^/W*=/l']7^/}- 
2- 7 /l^^- P 7 ;c ~ AO 7° n 1/ fvV 



o' 




Hi£f!l9 £|bJ$U::LT n 3-(2-7;V^-o-4-{[(2-^ f>n7i=^)^^^] 
7 ^ J } 7 7n ^yWt^A^iS J; 0 (4' - { [tert-T^/V (i^ fvv) ;X y 
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vvV&mWMot LT#fc 0 flx* iob% 0 

»H NMR (CDCI3) 5: 0.22(6H, s), 1. 00 (9H, s) , 1. 21 (3H, t, J=7. 2Hz), 
1.8K6H, s), 2.53(2H, t, J=7.8Hz), 2.87(2H, t, J=7.8Hz), 4.10(2H, q, 
5 J=7.2Hz), 4.92(2H, s), 6.54(2H, s), 6. 71-6. 81 (2H, m), 6.90(1H, s), 
6.96-7. 08(2H, ra) , 7. 22-7. 36 (2H, m) , 7.52(1H, m), 7.60(1H, ra), 7.63- 
7.73(2H, m), 

mmm 140 3- (2-7 a** b-mkmikb* .e'-^^^^x^ 

10 ft^fvl' 



o 




3_ (4 _ { [(4 ' -{[tert-^fvKS^ ^) ^ V A']***')-? , 6' -vM ?7Hf 7 
g. - 4,-3-4 > [ (2-= b d 7 =i/l/] 7U)-2-7;^B7 

x=/V)/B^y|3:^ (6.32 g s 8.76 mmol) ©T h 7 t f*B77^ (60 

15 mL) l«#Tf!>77'W^=!)A7;vt!I'K (l M mm. 

9.64 mL, 9.64 mmol) SrJPiLMfcT 2 0$lTO#Lfc o RJS*S:»ffT^«* 

m 75%) «r#fc„ 

20 X H NMR (CDC1 3 ) 5: 1.21(3H, t, J=7.2Hz), 1.82(6H, s), 2.53(2H, t, 
J=7.8Hz), 2.87(2H, t, J=7.8Hz), 4. 10 (2H, q, J=7. 2Hz) , 4.58(1H, s), 
4.93(2H, s), 6. 55(2H, s), 6. 71-6. 81 (2H, m), 6.88(1H, s), 6.96- 
7.09(2H, m), 7. 23-7. 37 (2H, m), 7.52(1H, m) , 7.60(1H, ra), 7.64- 
7.73(2H, m)o 
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5 «01J9 il^^tCLT, 3-(2-7/Vtn-4-{[(2--hD7x^)^;^^H 
75/}7i^)yp/^l tert-:/^** (4' -{ [tert-T/^/Kv^ 
/W) y ^-=3r ix} -2' , 6' -i? t fvP If7 * =/W3-^ /W) —J^h^Mit 

£m*n&mwmb lt#7c 0 i»92% 0 

*H NMR (CDC1 3 ) 5: 0. 20-0. 24 (6H, m), 0. 96-1. 02 (9H, m) , 1. 36-1. 41 (9H, 
10 m), 1.8K6H, s), 2. 45 (2H, t, J=7. 7Hz), 2.82(2H, t, J=7. 7Hz) , 4. 92 (2H, 
s), 6.54(2H, s), 6. 71-6.80(2H, m) , 6. 90-7. 07 (3H, m), 7. 19-7. 33 (2H, 
m), 7.46-7. 54(1H, m), 7. 56-7. 61 (1H, m), 7. 63-7. 72 (2H, m) 0 
HJIM1 4 2 3-(2-7/^n-4-{[(4'-fc K n =3f , 6' f-JV\f 7 * = 
/W-3-^/W)^^/H [(2-= h P7i = /H^;V*=^]75 y } 7i=/k)/P^y 
15 gg tert-^^/V 



HlfeMl 4 Oi^IfCfC, 3-(4-{[(4'-{[tert-7'^-/Kv ? P<^/V)^!J^]^ 
df-^} -2' , 6' ?7Hf 7 * -jV-Z-j ;V) ^ [ (2-~ |^P7x ^/W) 

20 3t&«^£ LT#fc 0 JR* 79% 0 




o 
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l H NMR (CDCI3) 8: 1. 39(9H, s), 1.83(6H, s), 2. 45 (2H, t, J=7.8Hz), 
2.82(2H, t, J=7.8Hz), 4.70(1H, s), 4. 93 (2H, s) , 6. 55 (2H, s), 6.71- 
6.8K2H, m), 6.90(1H, s), 6. 96-7. 07 (2H, m) , 7. 23 (1H, m), 7. 31 (1H, t, 
J=7. 5Hz), 7. 50 (1H, m) , 7. 59 (1H, ra), 7. 63-7. 72 (2H, m) 0 
5 3 3-(4-{({4'-[2-(^^-/V9 : -^-)^ h= 3 rv^]-2',6'-v ; ^^^t*-7^ 

~}V-Z-s( M *=f-jv) [(2-= b uy^^JU) ^/U*=/k]7 5 ;)-2-7/^P7i 



3- (2- 7 >vj>r n -4- { [ (4* - 1 K p ^ , 6' - v> p< fvv t'7i^ ;V-3- ^ /V) / 
10 f /l/] [ (2-^ b D 7 1 = 7 5 ; } 7 * ^/!/) / P /n' tert-^f- 

IV (2.0 g, 3.15 mmolh 2~{^)V^-^)^^ J —)V (0.37 mL N 3.47 mmol) 
fccfclF h 1) ^ (1.18 mL, 4. 73 mmol) <D*r V 7 t Kp 7 7 ^ 

(40 mL) iMK, III^T, 1,1' -(T^^/^^v'^y *?> (1.19 
g, 4.73 mmol) 16 f$M#L7c 0 £J&»±$<D¥ft©t*lil (2- (^f- 

15 ;i/^;t) ^ / -/K MJ 7 J y#£Xf 1, 1' -(Typ%jvtf^/v) 

^77^ (^dr^W^^^/WlO/l-^-drf-V/^^^/^/l) (CTift 
«U «S<t:^4fo (1-96 g, UK* 86%) ^ffi»t%ttt#fc 0 
20 MS (ESI+) : 723 (M+H) 0 

^7^-/^-3-^/1^} ^^/W [(2-= h p 7x^)^^$=;U]7 5 7 }-2-7;^ 
P7x=;k)7P^y|S tert-7f"/V 



o 
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0" 




3- (4- { ( {4' -[2- (sW*) 5c b -2' , 6' -v^ ^ /V tT 7 a: -/U-Z-j /W 
^ fvl') [ (2-= fP7i=^)^ ^* T 5 / } -2-7 /U^- n 7 =: /U) 7 s a /* 
text--f^-;V (1.96 g, 2.71 mraol) C^PP^^ (40 mL) 
5 0 °C 8!#T> m-^ p nii£,§Jt$? (70%, 1.47 g, 5.96 mmol) &flD*. N IHt& 

k-c 2 mmmwLtc 0 1 m tkbas^mj ^atk^^j:^^^ 

fyW=l/2) ttftiU MMit&m (1.67 gs 81%) £$|it&«ti<tL 
10 T#fc 0 

'H NMR (CDClj) 5: 1.38(9H, s), 1.47(3H, t, J=7. 5Hz), 1.87(6H, s), 
2. 46 (2H, t, J=7. 8Hz), 2.83(2H, t, J=7.8Hz), 3. 18 (2H, q, J=7. 5Hz) , 
3.41(2H, t, J=5. 1Hz), 4. 43 (2H, t, J=5. 1Hz), 4. 93 (2H, s), 6. 61 (2H, s), 
6. 72-6. 81 (2H, m) , 6. 90-7. 08 (3H, m), 7. 20-7. 36 (2H, m), 7. 45-7. 62 (2H, 
15 ra), 7. 64-7. 73 (2H, m) 0 

HWJl 4 5 3-{4-[({4'-[2-(xW/V*-/V)x h ^vO-2' , 6' ^ 



20 3-(4-{({4' -[2-(*?Vl';*/Mwl')^ h *V]-2' , 6' -v^ ^fc* 7at~/U- 
1-4 M / fvV) [(2-= h a 7i=/v) ^/V^=;w]T 5 / }-2-7^*o 7^=/^) 
^n/<^g& tert-^^/V' (1.67 g, 2.21 mmol) & frU? YfflB. (0.51 
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mL N 6.64 mmol) <D N, X-*? * <f)Vfc)V A T % K (17 mL) WSL\^ MfllftTs 
im.it V ^ * A-tK^P^I (0.56 g, 13.3 mmol) ^r^P IrIM^T 2 ftRlfttt 

5 W«^fvv=4/l~^*^W@1^^7V=l/l) ^TffiiSlU SM^fe 

(1.17 g, 93%) b~C#7c 0 

MS (ESI+): 570 (M+H) D 

\ 4 6 3-{4-[({4'-[2-(^^/V^/V^^^)^ h^-^]-2',6'-v ? ^^ 

^7 x ^/W3-f ;H ^ f/v) 7 ^ / ] -2-7 ;vt o 7 x / n y i / 
10 A-^^it 




3-{4-[ ({4' -[2-{^;V*;Vfo~/\s)^ h ^v^]-2' , 6' 7x=^- 
3-^/U} p< <3->V)7 ^ J'l-l-y JViru =;H7*P/^| tert-T'fvV' (1.17 
2.05 mmol) (D Y JV^y (20 mL) 0 °C i#TMJ7;^oSi 

15 (20 mL) ZMz., MKT 1.5 B*IW*#Lfc„ KJ£tt&«ff*» U 

*7A^D7^77^- (— ^ri^y/@^^^/v=2/i~^dri^y/^^^/w 

=1/4) (CTt^l, M««#fc 0 #btLTC^»^»^^7HCT« 

20 U ^v*7V*^ (0.12 mL) »^fc 0 tffflbfcttA&iftBu fti^ «tt 
LT, ^fej^Aw^^b-a-fe (l.oo g> « 80%) «r#fc. 

MS (ESI+): 514 (M+H, V !) —fat L~C) 0 

l H NMR (CDC1 3 ) 8: 1.47(3H, t, J=7. 5Hz), 1. 84 (6H, s), 2.66(2H, t, 
J=6.0Hz), 2. 80 (3H, s) , 2. 85 (2H, t, J=6. 0Hz) , 3. 17(2H, q, J=7. 5Hz), 
25 3. 41 (2H, t, J=5. 4Hz), 4. 42 (2H, t, J=5. 4Hz), 4. 52 (2H, s), 6. 60 (2H, s), 
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6. 79-6. 86 (2H, m), 7.02(1H, dd, J=l. 5, 7. 8Hz) , 7. 07-7. 18 (2H, m) , 

7. 34-7. 45 (2H, m)„ 

Mm 4 7 3-(4-{({2 , ,6 , -v 5 ^^-4'-[3-(2-^-^y trn y ^y-W/W 

5 /}-2-7A'tP7s=;l')'/P^VSl3:fA' 




4 3i^«iaTx 3-(2-7/^P-4-{[(4'-t 

^/n^y^Wif' l-(3-fc Ko^7"p tVW-2-fc°n y Kyfrfe* 
10 I^l^ife»WtLt'#fc 0 W 91%. 
MS (ESI+) : 732 (M+H)„ 

UMll 4 8 3-{4-[({2',6'-^^^-4'-[3-(2-^-^y fc°n V )V) 
:/ n # dp- tr 7 * ~>v-Z-4 M / ?M T 5 J ] -2- 7;Vto7x=^J^n^ 



15 




H« 145t»LT, 3- (4- { ( {2' , 6' -^/f/W4' - [3- * V fcT P 
jj •^y-i-^/v)7 P p^dr>'] tf 7a=/V-3-^^} * fVlO [(2-= h o7i=/V)^ 

5 y }-2-77V^P7^=;^)7 p p^>'^f-^^e>^M'fb-^ i ^^^ 

tT#fc 0 JRSp 97% 0 
20 MS (ESI+): 547 (M+H) 0 
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1 4 9 3-{4-[({2',6 , -i?^f;H'-[3-(2-t^yeP V Vls-l-J ;V) 
7 n jK * vO \f 7 * =;W3-^ )v) p< f-M T 5 / ] -2-7 /M" n7x -/W /n/^y 




3-{4-[({2',6'-v^^V-4'-[3-(2-;^y tfn y v^-W )V) 7° n tK^t v-] 
I^7i 3— f /H =fvtO T % J 1-2-7 /Is* n 7 x. ~/V) 7°v/*y&3L<?/u 
(1.13 g, 2. 07 raraol), ^ * / — /V (5 mL) fe±r>7 h7t Kp77^ (10 
mL) Oja^flfeJt, 1 M *BMfc^h!> fr-McSSJfc (4.14 mL) ^Px.> ^M"C 2 

fgflftfft* m&MfflLtc 0 »>!1^W7A^yF^77 
-f- (^^rf-W«^^/I^=4/l~^^r^W^^^=l/2) ICTfiNKU M 

Mx:, ffifflLfc£j,i&itJfe % gfe^ ftiftLT, (0.78 

» 56%) «r#fc. 
MS (ESI+): 519 (M+H N 7 V-fokLX) 0 

l H NMR (DMS0-d 6 ) 3: 1. 83-1. 99 (4H, ra), 1.87(6H, s), 2. 21 (2H, t, 
J=8. 1Hz), 2. 39 (2H, t, J=7.8Hz), 2.64(2H, t, J=7.8Hz), 3. 29-3. 40 (4H, 
m), 3.94(2H, t, J=6. 3Hz), 4. 30 (2H, s), 6. 25-6. 42 (2H, ra), 6. 66 (2H, s), 
6. 87-7. 00 (2H, m), 7.05(1H, s), 7. 25-7. 42 (5H, n), 7. 55-7. 64 (2H, m) 0 
mmmi 5 0 3-(4-{({2\6' -i?* ~l(3-*?-/U**rt# ,U) J 

Y Iris] If 7 a =^-3— T ^} ?Vl0 [ (2-~ h P 7 ?\)Vfoz=.)V\ 7^}- 
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O 




HWJl 4 3 fc[TOfc:L"T\ 3-(2-7/V^-a-4-{[(4'-t Kn= 3 r> / -2' 

^ fvH [(2-= }> p 7i=/V)^M^;V]7 =; 7}7x 

5 LT#fCo Jfc* 61% 0 

MS (ESI+): 691 (M+H) . 




3- (4- { ( {2' , 6' -*? * tf-iV-X - [ (3- * f-/Usf-*c± 9 y-Z-4M /■ V**/} \?7 
)V\ jf-ju) [(2-~ f> P7*=^)^^=^]7 5 J )-2-7^tB7 
ctsi/lO^n/^gfea^vW (0.33 g % 0.48 mmol) hfitB. (0.11 

■L, 1.45 mmol) <D N,N-i?^fM/VA7 5 K (2 mL) S?IWT> 
15 7K^yf-!7A-7KfP^ (0.12 g> 2.90 mmol) SUfifcT 2 l$WHi# 

iiffliifco oVN-e, M> t^j-A* (5 mD ssit^ K 

0777 (10 mL) 1 M *Sfcfc^ b 0 * (1.45 mL) *M 

ov^77^- (^^f-W@^^^=2/l~^^rf-W^^^=l/4) £ 

till, ^'fejft^»Sr#fc (0.21 g ) 0 #biifc»tt«S:»*3if/Hc"C#f? 
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(Ommit^ (0. 23 g, JR* 83%) £?#fc 0 
MS (ESI+): 478 (M+H, 7U^iLT)o 

5 yf;u)* hdr^]br7*^/W-3-^;W^^)[(2-^ bn^a^/W^/WT^^/^T 
5 /}-2-77V^-H 7*^71^)7" D^^cc^/V 



o 




UMl 4 3 tmm^LX, 3-(2-7/V^-P-4-{[(4'-t Ko*'>2',6'-^ 
MS (ESI+): 702 (M+H) 0 

4 fr) * h^f-is] \?7 f;H^f/V)7 5: ;]-2-7;ktn7x^}7p 

15 / ? 




^f-y-/i/-3— r^v)^ h^V] tf 7 x ;W ^ f yi') [ (2-= F a 7 x-;i/) 

20 MJ&J,£ bT#7t„ JR* 66% 0 

MS (ESI+): 489 (M+H, 7!)-flstlT) 0 
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5 «^J1 4 3 ^IH^UT, 3-(2-7/^n-4-{[(4'-fc Kp ^ i/-2' , 6* -5^> 

^^n/^^Mit) 1 (3, y^-^f-^-/V-4->r J 

MS (ESI+): 716 (M+H) 0 
10 HM 1 5 5 3-{4-[({4'-[(3,5-v'/f/Ky^ty-/M->f^)^ 

$/] -2' , 6' -v 5 7^ If 7 i ^/W3-^ /W P< TWO 7^]-2-7^o7i n/W} 




mmmi 5 1 ^iiat, 3-(4-{({4'-[(3,5-v^?vi^ y 

15 4—f/V')^ h^V]-2* ,6'-v J ^f-/Wtf7^^/W3-^7V}^f-/V')[(2-= ^7x 

yxAs*ym>b$tm{k&to*&&te&k\,x&lto W 44%, 

MS (ESI+): 503 (M+H, 7!)^iLT) 0 
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3- [(3, 5-^-tert-7'^-lH-t 0 y y ^/KM-Y y^l^i^ 

5 yX7/Vft K (0.43 g, 1.16 mmol) fcJcfcU* 3-(4-7 U"2-7;^p7j = 
/l^P^^g^^/V (0.25 g, 1.16 raraol)© 1, 2-v 5 :? n va^fy (8.6 mL) 
S^Sft (0.20 mL, 3.48 mmol) SrSn*.Mfct 3 fl*rajH$Lfcft> 7K 
SHb h y T*fe b^V***^ (0.74 g, 3. 48 mmol) £rfln*. % SfcfcB 

10 nm, mj±mmvxm^mm<Dmmit^m (0.62 g> « 100%) 

fee 

MS (ESI+): 566 (M+H) 0 




3- [4- ( {3-[ (3, 5-^-tert-^^/WlH- 1° 7 W /W) y fvV]-4— f y 7* 

^^y^}7 ^ y )-2-7/V^-P 7cc^/W]7°n^y^^^ (0.62 g N 

1.16 mmol), (6 mL) fcit/f h7t Ko77V (12 mL) <DU^ 

tfo\Z. s 1 M TK^bT-hy «7AtK** (2.32 mL) SrJPjfcs MTf 2 L 
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. «JHft#* (0. 52 g> JRSp 83%) £#fc 0 
5 MS (ESI+): 538 (M+H) D 

H»Jl 5 8 3-{4-[({2',6'-^^^-4'-[(6-^f-;H: 0 ]; i»-2-4 >V)**r 




o 



HJfe^Jl 5 6 tmUfclsX, 3-(4-7 5;-2-7/VtP7i^)yP/^®x 

;W3-*;w^uft K^6>*jB^tt.Sr*Hfe«ltt*i LT#fc„ Jfc* 85% c 
MS (ESI+): 513 (M+H) Q 

v-] If 7i =/l^-3— T /W ^ 7 5 /]-2-7;^P7 ZM. 
15 ttHL 




Hifc$ll 4 9i»fC, 3-{4-[({2',6'-v J ^f-/V-4'-[(6-^^/Wt°y 

20 A£ LT#fc. 66% 0 • 

MS (ESI+) : 485 (M+H N 7!)-^iLT) 0 
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)V tf 7 x. =;W3- { JV] J J-jV] [ (2-=- fP7x -Z^) T 5 / } -2-7 ^ 

i-p^^^;l/)^P/N°yi? tert-7^ 



o 




5 ^UTOcLT, [4'-(2-^ h^V^ b^V)-6-^ h^^-2',6'-^^ 

fvU tf 7 * ^/L — 3--< /KM 7 / — ^33 <fc t>* 3- (2-7/M" P -4- { [ (2-^ hP7x 

l H NMR (CDC1 3 ) 5 : 1.24 (3H, t, J=7. 2Hz) , 1.39 (9H, s), 1.82 (6H, s), 
10 2.46 (2H, t, J=7.8Hz), 2.83 (2H, t, J=7.8Hz), 3.60 (2H, q, J=7.2Hz), 
3.69 (3H, s), 3.78 (2H, t, J=5. 4Hz) , 4.11 (2H, t, J=4. 8Hz) , 4.82- 
4.89 (2H, ra), 6.61-6.79 (5H, m), 6.86 (1H, d, J=8. 7Hz) , 7.03 (1H, t, 
J=8. 4Hz), 7.20-7.30 (1H, m), 7.43-7.73 (4H, ra) Q 

mmmi 6 1 3- [4- ({[4* -(2-^ b*^-? 

15 ^t'7x=/V-3-^V] / fM7 5 ;)-2-7/Vtn 7x=;V]7n^°yi tert- 
7 7 A* 




mmmi 4 5 tmm^vx, 3-(4~{{[4 , -(2-^b^^b^-^)~e-? i b*is- 

2' , 6' -*J* ^VHf 7*Si/V/-3-W AO ^ ?"A} [(2-=ho7x^) */I^^/l/J 7 
20 $y}-2-7^ia7*=^)yn^y» tert-7^/V^ b^0fc^£^feW 
mt Ltftft, « 76%„ 
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l H NMR (CDClj) 8: 1.24 (3H, t, J=6.9Hz), 1.41 (9H, s), 1.96 (6H, s), 
2.46 (2H, t, J=7. 8Hz), 2.79 (2H, t, J=7. 8Hz) , 3.61 (2H, q, J=6.9Hz), 
3.72 (3H, s), 3.79 (2H, t, J=5. 1Hz), 4.12 (2H, t, J=5. 1Hz), 4.24 (2H, 
s), 6.24-6.36 (2H, m), 6.68 (2H, s), 6.89-7.02 (3H, m), 7.29 (1H, dd, 
5 J=2.4, 8. 4Hz) 0 

nmm 6 2 z-u-tiw t^-w, 

?H 3 




O 



3-[4-({[4'-(2-^ h=3rv-^ h^r^)-6-^ h *f-2' , 6' ^V>tf 7 * 

10 3— f/l/]/f/H7^ /)-2-7/^P7^n/V]7 P n/N°>'^ tert-^/W (0.42 
g, 0.76 mmol) <Dh^> (10 mL) Wfc, 0 °C J»#T M^'7/P*0»« 
(10 mL) ^rJP^s MKT 1 Hf^Wbfc KJ&fle&SJEEfcffi U M£rtS?n 

15 ^uv^77^ (^^-^^/^^^/^3/l~^=3rf-^/«^^^=l/2) 
ICTIMIU K6ttfc0*JlrtS#* (0.34 g, Jfc* 91%) 
MS (APCI-): 494 (M-H) 0 

UMl 6 3 3-{2-:7/M-n-4-[({4'-[(6-^ h *$/fcT y v^-2-^/V) 
is] -2' , 6' -*J* f-fr V7s. =/W3- T * fvW) 7 5 7 ] 7 * =/W 7** ym*. 
20 ^"/k 
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?VW*5J;T>' 4'-[(6-^ b=3r^t°y i?y-2-4 A>)**i'']-2' ,6' -i?*?/V\?7 x. 
-, V -3-#,W^xk K^b*HflS#»Sr«66»3R»fc LT#7c„ IR* 28% 0 
MS (ESI+): 529 (M+H). 

Hffittl 6 4 3-{2-7^n-4-[({4'-[(6-7< h *S>-2-4 fr) 




o 



149i Plfcfc Lt, 3-{2-7^P-4-[({4' -[(6-> r *iXfc° JJ S^- 
2— f *0 i/1 -2' , 6' ?VW ^7 x=/W3-^ /V} 7< fvU) 7 5 / ] 7 * ~/W 

MS (ESI+): 501 (M+H, 7!)^tlt), 
mmmi 6 5 3-(4-{[4-({3-tert-7^/l-5-[(6-^^/Vf 
h ^v^]-lH-k°7 /W * ?W) -^vVKl 1 (2-- h * 7^ 



o 




mmmdtmm^Lx. [4-({3-tert-7^-5-[(6-^f-^tfy^^-2-f 

(2- 7/V^- b-4-{[(2-I^b7i^) 7U}7*=^)^o^i 
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10 



15 



MS (ESI+): 744 (M+H) 0 

^Ji^ijl 6 6 3-(4-{[4-({3-tert-7^/W5-[(6-^/V* > y )V) * 




1 4 5 tmmzLX^ 3-(4-{[4-({3-tert-^^/W5-[(6-^f-^t°y 
x =z;V) * ^/H r 5 y } -2-7/1/;*- P 7 j. ~/i0 7 P y»^^/H6» feStJHfll 
JR^ 88% D 

MS (ESI+): 559 (M+H) 0 

mmmi 6 7 3-(4-{[4-({3-tert-7^/W5-[(6-^^/Vt°y^y-2-^/V)^ 



H,C 



2 H 3 C-jj-OH 
O 




20 



14 9 LT, 3-(4-{[4-({3-tert-75 : -/W5-[(6-7< ^/Wtf P 

^^-2-^/V) ^ h^i/]-lH-t 9 7/-/Wl--f/H^^/V)'<>'^/W]T5y }~2-7 

6»*tLT#fc, JR* 66% 0 

MS (ESI+): 531 (M+H, 7U^iLT) 0 
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iWll 6 8 3-{4-[(4-{[3-tert-^^-5-(7*/ ?VU)-1H- 1? 7^ 
-;l/-l-/f ;W] p< ^/V}^<y 7* ^ / ]-2-7/^o 7 7 o tert- 




5 (4-{ [3-tert-"/^/W5- (7 ^ 7 * is* -1H- fcf 7 /-/Wl-/ f /U] fvM 

^ (0.71 g, 2.0 mmol), 3- (2-7 /I/* P -4- {[(2-= h d 7 
x =;l/) 7 ? ; } 7 s ^/l^) 7"n tert-^;W (0.77 g N 2.1 

Dfflol) *5iVby7s=^7^y (1.06 g, 4. 04 mmol) ©f h 7 t Fn 
77V (30 raL) Stffc&aKftTlitt U 7^-7*^^71^ (40% h/Wn 
10 1.76 g N 4.04 mmol) £;>JP;L, MttWlt 1 ^TO^bfc 0 R 

l£«fc»£E»ieU »V!)*W7A70vf^77^ (30% ftg&r: 
fvU/^U-^) TfHffgU fl&ftfe (1.70 g) fcftfco #bHfc^^tl (1.70 
gh p'/l'y&T' M*S£ (0.42 mL N 6.0 mmol) <D N,N-^^W;^7^ K (20 
mL) »»lC*SMby *jfMfe (0.50 g, 12 mmol) ilt 1 lift 

y (20% mm^As/^y-y) -esmiu $tmit^ (o.so g% « 

70%, 2 I®) Srifeittftt Ut#fc. 

1 H NMR (CDC1 3 ) 8 : 1. 33 (9H, s) , 1. 41 (9H, s), 2. 41-2. 52 (2H, m), 2.74- 
20 2.85(2H, m), 4. 04(1H, brs), 4.24(2H, br s), 4. 83 (2H, s), 5.36(2H, 
s), 6. 20-6. 35 (3H, m), 6. 78-7. 07 (6H, m), 7. 20-7. 32 (4H, m) 0 
mtfcWl 6 9 3-{4-[(4-{[3-tert-^/W5-(7ay ^^^^)-lH-tT 7 7" 
W /V] fvW *« y V;V) 7^7]-2-7 n7s=/V}7'D '*l/fk — ^ 
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3-{4-[(4-{[3-tert-^f-/V-5-(7^y ^/^-lH-tTy V—As-l-i >V\ 

^;i/Ky^)75;]-2-7;^P7j^;v}/p^^SI x%xx--f s f-jv (0. 80 

g, 1.4 mmol) *3JM>' 4 H ttflS**/***^^** (30 mL) <DM&I®)*M 

5 MX- 1 mmwLtco Ri&M&mmu mmzmmmwfcx^mLtc^ 10% * 

(70% wsfc^^^/^^f-^) "CflMKU Jtfeifcftfc 
(0.58 g) £#fc 0 ftfeftfcilM** (0.58 g) ©Sixf/l^ (20 mL) 
10 (0.11 g, 1.1 mmol) *Mz., flftfi Lfc;j£f!&}i& UT> *M 

-ffc-g^ (0.39 g N flx* 39%) SrMI&M^: lt#fc„ 
rap 158-160 °C„ 

HffiPJl 7 0 3-{4-[(4-{[5-(-<yv 5 /V^-^V)-3-tert-^^/W-lH-t 0 7 > /- 
15 f-As 




(4- { [5- ("« Vi?;V$-*r */) -3-tert-y^/WlH- 1° 7 /— /l/- W /V] p< tvW 7 

^-/V)^^/— (1.34 g, 3.82 mraol), 3-(2-7/Vtn-4-{[(2-- fn7i 

=/^);*/M^;l/)T5 y } 7i-^)7p^7^ tert-"/^^ (1.45 g s 4.02 

20 mmol) S3 «fc b V 7 7 ^ 7 (2. 00 g, 7. 63 mmol) Of h7t Kd 

777 (60 mL) «£«T»U T V V * (40% WWc 

3.33 g, 7.65 mmol) £jtox. s MtT'Mlt 1 P*WHJt#Lfc. K 
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J&Jfc*»JBE»*8U »it^!J*^*9^PYh^77^- (30% «^ 
f-;V/^-fy) fllU ift^ (2.74 g) Srftfc. ftfeftfcjfcftto (2.74 
g), ^/lO^M^S* (0.80 mL, 12 ramol) tf> M.H-^/fA'^r? K (20 
mL) f&BHZ&Btiky f- (0.96 g % 23 mmol) SrAtlXs iSt 1 Bfc 

(20% g^^/w/^i/-^) tfflflHU aHft^fc (1.16 g, JR* 

53%, 2 Ig) LTft/t. 

'H NMR (CDC1 3 ) 6 : 1.28(9H, s), 1.41(9H, s), 2. 40-2. 52 (2H, m), 2.73- 
10 2.85(2H, m), 4. 02 (1H, br s), 4. 24 (2H, br s), 5.00(2H, s), 5. 13 (2H, 
s), 5. 47 (1H, s), 6. 23-6. 35 (2H, m) , 6. 89-7. 37 (10H, m) 0 
H»Jl 7 1 3-{4-[(4-{[5-(-<yv J /V^-^^)-3-tert-^/WlH-t: 0 yy- 




15 o 

3- {4- [ (4- { [5- (^yit/y** i/) -3-tert-^/V-lH- fc° 7 V — jV-l-J /U] 7« 
f/H^y^)7^]-2-7;Vto7x=;H7 , n/^H tert-^fvV (1.16 g N 
2.03 mmol) *5«fctf 4 M (30 mL) frU 

•e 1 ftflt^bfe. EJS*«r*»U »*&tt»M*T?*?iiLfcflK 10% ^ 

aY^77^- (70% ffimx-f-^/^-fy) "CHfRU (0.58 

g) &#7t 0 #£>fr7i«^ (0.58 g) (20 mL) 

/Wfr^ (0.18 g> 1.9 mmol) %M?L, tffttl LfcHA&ttR It, *JHft^* 

25 (0.53 g, JRafi 37%) £ LT#7c 0 
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mp 151-153 °C 0 

mMMl 7 2 3-(2-^/V^-D-4-{[(4'-t Kn^^-2',6'-^f;Hf7x= 




o 



5 4'-t Ka^V-2' ) 6'-^^f/Vt7x=;V-3-*;^ft F (1.05 g N 
4.64 mmolK 3- (4-7 ^ 7 -2-7/Vt n 7 x y^if ;V (1.00 g, 
4.73 molK (0.80 mU 14 mmol) & £Xf (20 mL) 

(3.00 g> 14.2 mmol) M^7c 0 1 HfcJUf L fc > SSS^I^liU 

10 mmmm^^ztoTL, *ifi»A**-ea5#u mtk«^^^v>7at^ 

»JE»*8Lfc. MESt*"!* ^W7A^ h^77^- (30% ft& 
^fvv/^f-^) TfHtKLT, ajKb^ft (1.29 g, JR* 66%) SrltfeTO 

'H NMR (CDC1 3 ) 5 : 1.23(3H, t, J=7. 1Hz), 1.95(6H, s), 2. 50-2. 60 (2H, 
15 m), 2. 77-2.90(2H, m), 4. ll(2H, q, J=7.1Hz), 4. 32(2H, s), 4. 70(1H, br 
s), 6.23-7. 38 (2H, m) , 6.58(2H, s) , 6. 89-7. 12 (3H, m) , 7. 26-7. 43 (2H, 
m) 0 

mmmi 7 3 3-{2-yjls*u-4-[(W-l(3-t h^-l-^^vU-lH-f^/- 
20 -/V} 7°P/-?y^c^/U 
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3-(2-7^n-4-{[(4'-t , 6' -v 5 ^ ^-yHf 7*=^-3— f 

f 7 5 / ) 7 1 ^/U) y P ygif ^ (0.50 g N 1.2 nunol) N (3-^ 
l-^^/lz-lH-tfy)/— /W5-^^)^^y-/W (0.17 g s 1.2 mraol) *5 «t t/ h P 
. ?f-/l>ftX7 4> (0.59 mL, 2.4 mmol) Cfl>7tFo77> (30 mL) WW. 
5 1,1' -(T ^v 5 ^7V^^/l^) v't^IJ v 5 ^ (0.60 g, 2.4 mmol) ZMx., ^ 

py^^77^ (40% ^^^/-^^f-^) "CfiHKU *)8^W (0.44 
g, UK* 68%) ^tS6»tt*fc fC»fc. 
10 'H NMR (CDClj) 5 : 1.23(3H, t, J=7. 1Hz), 1.98(6H, s), 2. 50-2. 60 (2H, 
m), 2.78-2. 90 (2H, m), 3.77(3H, s), 3. 88 (3H, s), 4. 04-4. 20 (3H, s), 
4.33(2H, br s), 4.94(2H, s), 5. 73 (1H, s) , 6. 23-7. 37 (2H, m), 6. 71 (2H, 
s), 6. 90-7. 12 (3H, m), 7. 26-7. 45 (2H, m)„ 

mmmi 7 4 3-{2-y/^n-4-[(W -[{3-/ h^-J/-l-^^/W-lH-^7/- 
15 A^-S->f/»/ hdr^]-2',6'-v ? ^^tf7^^/l--3-^/W^^^)T5 7]^cc 



3- n -4- [ ( {4' - [ (3- * h ^ fvWIH- 1° 7 ^/-/WS-^T /V) * 

Y * v] -2' , 6' - v 5 ^ 5vV tf 7 a =/W3- T /W > ?VV) T 5 J ] 7 a =/v}7*p /< f 
20 $^fvU (1.19 g N 2.18 mmol) (T>*9J—As (6 mL) & «t t>*X h 9 t K» 7 
7^ (6 mL) m&^WL\Z. 1 M TKSfe-fb*^ V- P S^zMSJfc (4.4 mL) SrJPx, £ 

?a*c 2 ^^Jt#U7t 0 KJfc;Rfc7K&in*.N 10% ^xyMf-c«^ittia-c> 

«JE*«&Lfco »SE^JI*^*7^n^h/?7^- (80% ft 
25 TflWRU (1.35 g) Sr#fd 0 #£>ftfcjft*fc 





.OH 



2 H S C — I — OH 
O 



o 
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% (1.35 g) toffiM^?-* (40 mL) ^/Vtf^lfe (0.42 g N 4.4 

mmoi) *ftnbfcis**asct-c, mmiksyd a. 38 gN » 89%) sr 

. mp 129-130 °C 0 

5 HMI17 5 3-{4-[({2* , 6' - i^^ f ;W4' - [ (2-^ f 3-^7^- ^-4- f 
h^ri/) if 7t=/H-^f;H^f;V) 7 5 / )-2-7/l't a ^ f /^/S A'yf 




3- (2-7 /u* a -4- {[(4" -t , 6' -*J * fvutf 7 i=;V-3-^f ^ 

10 ^][(2-=- h P7i=^)^M=/l']7 5 ;}7x=/P)/a^y| tert-T'f- 
7k (2.00 g N 3.15 mmolK (2-^ f A'-l, 3-f 7/-;l"4^^) ^ ; 
(0.40 g, 3.1 mmol) $3 £ h V ^/t/Jft* 7 4 1/ (1.54 mL N 6.18 romol) <D 
7f-7tKn77^ (50 mL) gfflitz: 1,1' - (T ^ ^#^~/k) *J » ^ 
(1.56 g, 6.18 mmol) £AP;L S gffiT 2 B#IM#L7t 0 it #f U ^ 

fcfL MSr^P h^77^ (40% ^ai^/^^f- 

i') TltML, ?ft» (2.32 g) £#7> 0 #P>ttfc?ft» (2.32 gK * )V*7* 
\-W®L (0.66 mU 9.5 mmol) <D N, N-v^ fvVtfvl'AT vK (15 mL) 

imM^-^^-imm (0.79 g , 19 mmoi) m-c 1 im#l7c 0 

7^t» $UE$t!SL.fc D m^!/*7 i /^7A^nvb^77^- 
(40% g^ai^/^l^) fllL, (1.38 g, W 79%, 2 X 

S) ^M#ltLtffc 0 

1 H NMR (CDC1 3 ) 5 : 1.41(9H, s), 1. 97 (6H, s), 2. 40-2. 52 (2H, m), 2.70- 

25 2. 88 (5H, ra) , 4. 10 (1H, br s), 4. 32 (2H, br s), 5. 16 (2H, s), 6.23- 

6. 33 (2H, m) , 6. 74 (2H, s), 6. 90-7. 09 (3H, m), 7. 26-7. 43 (2H, m) 0 

264 



WO 2005/087710 



PCT/JP2005/004872 



mW\l 7 6 3-(4-[ ( 12' , 6' f ;V-4' - [ (2-^ f ^"1, 3-f 7y-;V-H 




5 3-{4-[({2',6'-v ; ^^-4'-[(2-^f-/Wl,3-^T^-^-4-^^)^ h**s] 

*f-}V (1.38 g, 2.46 mmolh (6 mL) *5<fctf h/l^^ (6 

mL) ©M-a-^^M-e 2 B#iffllli#Lfc„ RjS?K*r*«U 

■ffbLfcJL 10% ^^^«*»«T?attttK:LT, ftRif^-eiWlfc. J* 

SSr^U UfffrJ]? ut (80% BlFft^^/^^f"^) 

«U (1.37 g) (1-37 g) 

(20 mL) TOtC^^^^/^Tfcyg? (0.47 g, 4.9 mmol) flffcti Lfc#S 

fi*»lRt"C^ £Hfc-a*4& (1.11 gs « 33%) IrifeiSiiUtfc. 

15 mp 103-105 *£„ 

7 7 3-[4-({4-[(3,5-^-tert-^^/WlH-t°7y N -/Wl-f ;V) p< 

;v] ^ y i? M 7 5 J ) -2- 7 jvir xx y ~f u y |tcc ^/v 




o 



{4- [(3, 5-^-tert-y^/WlH-tf y^-ZU-WyV) ^ ^/V] 7*-/W * * / 

20 -/U (0.70 g % 2.3 mmol), 3-(2-7yl/tP-4-{[(2-- h n 7*=^)^^*^ 

/V]75/)7i^)yP/^83:f^ (0.93 g % 2.3 mmol) *3 «fc h 0 7 * =• 

/Vtfc*?^ (1.22 g N 4.65 mmol) Of h7tKo77y (20 mL) »£7k 
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#T*#U 7y^*/V#^xf;l/ (40% h/Wc^$u 2.03 g s 4.66 
ramol) ZMtl, IfiltllLt l WJt^tTCo £J««jeEMU 2ft ft 
Sr^!)*^7A^a-rh^77^- (50% g^^^^/^^f-y) -CfiHR 
• U »JR4& (2.23 g) &#fc„ fffeftfcW^ (2.23 gh 
5 (0.49 mL, 7.0 mmol) <D N,N-^f;^;VA7^ K (15 mL) feMK^ikV 
tMp^ (0.60 g, 14 ramol) 'fcflP*., 1 Bfe«#Lfc„ 

mk, mmmmLtz, m^^wyA^PYh^^^ (30% 

^.f-jV/^^V) T?«HIU (0.96 g N » 83%, 2 Ig) 

10 feJMM&t LTftfco 

1 H NMR (CDCI3) 5 : 1.23(3H, t, J=7. 4Hz), 1.25(9H, s) , 1. 31 (9H, s), 
2. 50-2. 60 (2H, m), 2. 79-2. 90 (2H, m), 4. 11 (2H, q, J=7. 4Hz), 4. 23 (2H, 
s), 5.45(2H, s), 5. 91 (1H, s), 6. 22-7. 35 (2H, m), 6. 82-7. 00 (3H, m), 
7.20-7. 27 (2H, m) 0 

15 H#S#|17 8 3-[4-({4-[(3, 5-v J -tert--/^/V-lH-t°7i/-/Wl-^/U)p(^ 




3-[4-({4-[(3,5-v J -tert-^/WlH-t p 7 N /— ^-l"f^)^f /^^V^) 
r?/)-2-7^tP7i^]7'n/'!y|!fx^ (0.96 g, 1.9 mmol) <£>^ 
20 (8 mL) fcitf^hyt (8 mL) fi£#ffi|C 1 M tK^T" f» 

y«7A7KM (4.0 mL) SrftJx., 60 °CT' 2 R#B0J8#L;fc o SJfcJKtc* 

/^*7^7^•r^/77^- (60% g^^fvlV^f-^) "ClfrttU 

25 f^-^fy^feffigiLT, mmikG-m (0.77 g , jr* 89%) 
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mp 146-147 °C 0 

7 9 3-(4-{({2',6'-v ? 7<f-;W-4'-[2-(2-^-^y t°D ]} ( /U) 

a: h i/] ¥7 ^~/U-3-4 /V) } =f-;V) [ (2-= hn7i ~J^) T 5 



o' 



5 




3- (2-y;Vir o -4- { [ (4' - t K a ^ , 6' - v 5 ^ ^ A- If 7 a =vW3->f * 
^/V] [ (2- = fn7i ~/W) 7^y)7i -f n /* y& tert-Zff- 

)V (1.2 g % 1.89 mmolh l-(2-t Kn^i/xf ^) tfn ]j (0.23 
mU 2.08 mmol) *5itf h!J^W^7-f V (0.75 mL, 2.84 mmol) Of h 

10 7tKn77y (25 mL) M*#T\ 1,1' -(7'/^/^-^) ^bf 

^})i?y (0.74 g> 2.84 mmol) ZMx. 14 ^ITOW* Lfc 0 ££fcfcfcJK«&«r» 
BUU ttttfrttEEftffiLfc. ^^P*W7A^n^h^77^- (^ 
drf-W»^f^=10/l~^^^) T?m*|L-C, ^JS-ffc"^ (0.91 g> JDt 
* 65%) &|!&tttt4fe£ LT^fc, 

15 MS m/z 746 (MH + ) C 

$Jfcfl|l 8 O 3-{4-[({2',6'-v J p<^;W4 , -[2-(2-^d f -y t°o JJ^y-W/W) 
^ hdri^l lf7s=;U-3- f/W^f^)7? /]-2-7/l^^-a^^^/l'}7 D P^^ 




20 3- (4-{ ( {2' , 6' - - [2- V f P V W >\>) ^ h tf 

7 cc =/W3-^ /W y 3vl/) [ (2-~ hn7s 7s)Vfc~jV\ T % J } -2-7/M- n 
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7i^/k):/p/-?y$e tert-r^;V (0.91 g, 1.23 ramol) & J;tM /V# 7° h@£ 
& (0.26 mL, 3.68 mmol) (7) N,N-^^f ^*/^7^ K (9 mL) & 

n&kWT> frmtv *i-*?&-imm (0.31 gN 7.38 mmoi) rmk-c 4 
. n#re»#Lfc. sjsi^iffM, ^ast^TkSrin^, iSx^K-iwi 

7A^O-7^77^ (^^ihy/^if-/W=5/l~^^f-^) -CHfJlL 

&Sfc#tt (o.5lg N UK* 74%) LT#fc. 
'H NMR (CDCI3) 6: 1.41(9H, s), 1. 90-2. 12 (8H, m), 2. 34-2. 54 (4H, m), 
2. 79 (2H, t, J=7. 6Hz), 3.61(2H, t, J=7. 1Hz), 3. 69 (2H, t, J=5. 0Hz), 
10 4. 12 (2H, t, J=5. 0Hz), 4. 33 (2H, s), 6. 23-6. 40 (2H, m), 6.63(2H, s) , 

6. 94(1H, t, J=8. 5Hz), 7.03(1H, d, J=7. 3Hz), 7. 09(1H, s), 7. 30(1H, d, 
J=7. 9Hz), 7. 38 (1H, t, J=7. 4Hz) D 

tkHm \ 8 1 3-{4-[({2',6'-v 5 ^^-4'-[2-(2-^-^y tfn V i JV) 

15 ^?yx/is#;ymi& 




o 



3-{4-[({2' ,6'-v?^f-;W4'-[2-(2-^-=ary t°P JJ i? V-\— ( /V) ^ V * v0 tf 
7 ^ =;k-3-^ /W ;>< fVl') 75/] -2-7/1^^- P7i =/W />° ^ tert-7 
)V (0.51 g, 0.91 mmol) ©F/HV (5 mL) a£Jfc|C % ^M#T> h V 7 A* 
20 to»8 (5 mL) &)XlZ_Xs 3 B#IIB«# Lfc. KJ£»t«:»JE»tt U 2lflE«rfi 

^rf-WS^^^^l/l-^^f-^-^^^/Wy ^;-/V=10/l) -C**^L 

25 7My| (0.82 mL) ^Mttc 0 ffi&LtcWM l *M%L, gfc?$K ^j^UT N «H 

{b^fe (0.44 g N « 88%) ^Mfe^t LT^fc 0 
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MS ra/z 505 (MH\ 7l)-fri LT) 0 

%MMl 8 2 3-(4-{({4'-[(2-:x h ^^yU) */V*=/V]-2\ 6' ^ 
t^i^M-zf/W^f/v) [(2-- Y uy ^~;\>) x;vfc~>v}7 % ;}-2-y tv-fr 



{4' - [ (2-^ h ^^-]-2' , 6' -Vt \?y*. ~;v-3-4 >v}*9;~ 

)V (0.94 g, 2.98 mmolh 3-(2-^ o-4-{ [ {2-=- Y v y ^^JV) *}Vi£~ 
J )y 3u=-jV)y°v;*ym. tert-^^/U (1.13 g s 3.13 mraol) *5<fcU<h 
(1.03 mU 3.87 mmol) (OT hyt ^vyyy (25 mL) 

10 mmz, mmrnwr, i,r -(r/^^^^tvy^y (1.01 gN 3.87 

mmol) ^^Px. 3 BBB|ft#Lfc 0 4 CfcttIR*«:ii»J U tt^i«ffl«tt 
^V!J*^7A^pv (^dr^y/g^^^=5/l~^^r 
1M//BIF»31^/W=3/1) fcttU 3- (4- {({4' -[(2-^ hdr>X^^/Wf-^]- 
2' , 6' -v^ f;Hf7x^/W3-^;H * ^/V) [(2-=ho7i r 

15 U)-2-7;^a7i^;l')7'0^y| tert-7*^K {4' - [ (2-^ h dp- v'rn^- 
/i/) ^^-] -2' , 6' -v 5 ^ fvu cc )V\ / ? J —;v%> i XI 3- (2-7/1^^- 

cr-4-{[(2-~ h p 7 i^^) 7 5 ; ) 7x^^) 7"n tert-:/ 

' ^/KDM^ (1.96 g) £3I&$1»£ LT#7c 0 ^^^»Jl4 4i:^^ 
UT, ±f2#b*l7cM£fe (1.96 g) (1.25 g N 55%, 2 

20 1M) Zm&ftMi&n^k LT#fc 0 

l H NMR (CDC1 3 ) 8: 1.09(3H, t, J=7.0Hz), 1.39(9H, s) , 1.96(6H, s), 
2.46(2H, t, J=7. 5Hz), 2. 83 (2H, t, J=7. 5Hz), 3. 38-3. 50 (4H, m) , 
3.82(2H, t, J=6. 2Hz), 4. 96 (2H, s) , 6. 71-6. 86 (2H, m) , 6. 91-7. 01 (2H, 
m), 7.05(1H, t, J=8. 0Hz), 7. 23-7. 33 (1H, m) , 7. 37(1H, t, J=7. 6Hz), 

25 7. 46-7. 75 (6H, ra)„ 
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10 



1 8 3 3-{4-[({4'-[(2-^ h<*i/x.?A')XA'ft~A'']-2' ,6'-i?/7-A' 
\fy^^/^-2-^;v}/-f-jv)T% ;]-2-7/VtB7s=M^B^y8 tert-^ 




1 8 0 fcEJfcfcLT, 3- (4- {({4* -[(2-a: y ^) **/#=wl/]- 

2', 6' -i^^^-/Vtf7*=/W3->f Mt^/V) [(2-= h P7x=/V) */V#-/Kl7 

ttf&*£ LT#7t 0 W93t 

>H NMR (CDC1 3 ) 6: 1.08(3H, t, J=7.1Hz), 1. 41 (9H, s), 2. 02-2. 14 (6H, 
m), 2.46(2H,t, J=7. 7Hz), 2. 79 (2H, t, J=7. 7Hz), 3. 37-3. 52 (4H, ra), 
3.82(2H, t, J=6. 3Hz), 4. 36 (2H, s), 6. 22-6. 42 (2H, m), 6. 90-7. 04 (2H, 
m), 7.07(1H, s), 7. 33-7. 41 (1H, m), 7.44(1H, t, J=7. 4Hz) , 7. 63 (2H, s) 

mmmi 8 4 3- {4- ecu' -[(2-^ y^v^^)*^-^-? ^-vtf-jv 




15 

&Jfc091 6 2£H3$lfc:LT N 3-{4-[({4'-[(2-3ib^^^f-^)^/U>t:^;U]- 
2' , 6' 7« ^VW t* 7 a: ^/W3— f /I/} TvV) 757] -2-7 /U* a7*3/V)7'P 

tert-7*^**6>*«flS#»«r«lA**tt»*i: tT#7t 0 90% o 
MS m/z 514 (MH + ) 0 

20 §SHi$|18 5 3-(2-7^tn-4-{({4'-[(4-t KP^Vf b9t Kn-2H-ft 
tf?J'-4->f/l')y h^i/]-2 , ,6 , -^^-/H^7a=/U-3-'f /W ^f/H [(2-- h 
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10 



15 




4- ( { [3' - ( t: K P **S* 7- A?) -2, 6-5? * ?-A> \?7*. ~>V-±-4 /W] Jr* is) * =f- 
/l/)f h7t Kn-2H-^-^t°7 y-A-^r—J^ (0.90 g r 2.51 mmol), 3-(2-7/V 
^-a-4-{[(2-= h D7i=/V)^^*=;H75 / }7x^)/a/^|if^ 
(1.05 g N 2.64 ramol) *3j; T>* h V ^^?Vi^^ 7 4 V (0.86 mU 3.26 mmol) <D 
fh7kKP77y (15 mL) M»#Ts 1,1' "(7/^/^^) 

^t^yv 5 ^ (0.85 g N 3.26 mmol) Sr^Px. 10 HtfW^ Lfc 0 £CfcM^ 

(^dF-f-WftBl^f : A'=io/i~^*f-W»»^^ ^=2/1) -eflHSLt, ^JSte 
£«j (1.71 g s ft* 92%) fc*«fe#*tttt*fc LT»fc. 
MS m/z 737 (MH + ) D 

HWJl 8 6 3-(2-!7/M-P-4-{({4'-[(4-fc Kn^-l, h 
7k KP-2H-^^t e 7>--4-^^)^ hdrv/]-2',6'-^7«^/>f 7^^/P-3— f 
;W fvw) [ (2-~ bD^^^^)7./W7f;^/k]T5y}7^^7W7 s t3^^^^ 
/I' 



OH 





o 

U 








1 


o 




CH S 






3- (2- 
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^ f-M [ (2-= hP7i ~;V) 7. T $ / } 7 * = ^ ci /-Syg^^/i^ 

bflM{b#t>&&&Mtfel$*i: LT#fc 0 W 86% 0 
MS m/z 769 (MHP) 0 

• nmmi 8 7 3-{2-7/M-n-4-[({4'-[(4-t KP^r^-l,l-v f t d rv'Ff h 
5 7t Fn-2H-^^t°y>-4-^/V)^ 1> ^^]-2' , 6' -i? p< fcT7 x =^-3->f 




8 0 £ ^HUC 3-(2-7/U^O-4-{({4'-[(4-t 
mvKfl>n Kn-2H-^^-t 0 7^-4— f/V)^ h^rv']-2',6'-^ f ^^/Vtf 

MS m/z 584 (MH + ) D 

HJfetfiJl 8 8 3- {2- 7/W*" P -4- [ ( {4* - [ (4- fc l-Wi/ Kf" h 

15 ;v} ^ f /u) 7 5 / ] 7 1 = 7° n AVi 




3-{2-7/P^"P-4-[({4'-[(4-t l-^^FrF7t Kn-2H- 

k° 7 /V) / b * ^] -2' , 6' - p< fvU tf 7 x ^;>-3-^ /V} 5^) 7 5 

;]7x^;V]7 , 0^y|t^f^ (1.99 g, 3.40 mmolh * 9 J — A* (24 mL) 
20 fci07h7tKP77> (7 mL) ©JS^fefc. 1 M *Bfcft^ MJ 

(10.2 mL) SriP^L, ^i&T* 4 #ffl«#Lfc. £J«£ 1 M tfOSHc-Cfft Lfc 

«jE«*'u*r«»iiiE*«*Lfc. aitiiiiiwttim, 
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xmm u w^^^-^^i^^^bs^^bx, mmit&yo (1.47 gN 

. 78%) Sr&feiMrififc LT#fc 0 
5 MS m/z 556 ,(MH + )„ 
mp 178 °C 0 

Uttftll 8 9 3- (4- {{[2' ,6'-v^?VW4'-(2-^V*!; ^-4-^/1^ h ^vO 

if7^^/w3-^r^3^^/W [(2-~ fo7x^)^;^^]7?;)-2-7;vt 



0 




mmrni 7 9 trnm^Lx, 3-(2-7/u^-a-4-{[(4'-t 3^-2', 6'-^ 

^)7p^yi tert-^f-z^J:^ 2-*M!Jy-4-^/n^;^f)iI 
ft^»«r«lfetttt*t UTftfc. flX* 71% 0 
15 MS m/z 748 (MH + ) C 

Hjftfflll 9 0 3-[4-({[2.' ,6'-i>^^/W4'-(2-^/W^y >-4-^/W^ h^V) 
. t'7cn^/^-3--Y^]^^-^}T$ ;)-2-7;V^P7x^]7n/'?yi tert- 1 / 




20 £ttm 8 0 tmm^LX, 3-(4-{{[2',6 , -77f/W4 , -(2-^!)y-4- 
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tt»*tLT»fc. JR* 87% 0 

l H NMR (CDC1,) 6: 1.41(9H, s) , 1. 97 (6H, s) , 2. 46 (2H, t, J=7. 8Hz) , 
.2. 59 (4H, t, J=4. 7Hz), 2. 72-2. 86 (4H, ra) , 3. 74 (4H, t, J=4. 7Hz) , 
5 4. 12 (2H, t, J=5.7Hz), 4.32(2H, d, J=3.2Hz), 6. 24-6. 37 (2H, m), 

6.66(2H, s), 6.94(1H, t, J=8.4Hz), 7.03(1H, d, J=7.3Hz), 7. 10 (1H, s), 
7. 27-7. 33 (1H, m), 7.38(1H, t, J=7.4Hz) 0 

mmmi 9 1 3-[4-({[2' , 6' - v?^ f ;m' -(2-*;v* y h 

fc- 7 * M * f-AA T % J ) -2- 7 tVfr P 7 * = W] y n ^ y gft 




8 1 i:|R|*fcLT, 3-[4-({[2' ) 6'-v ? ^^/V-4'-(2-^^y ^-4- 

ym tert-^^^b*Wb^*«T«ffe**tt»*t LT#fc. W 96% D 
MS m/z 507 (MH + ) D 

15 M#iJ1 9 2 3-[4-({[2\6*-^;*^-4'-(2-*/^y y-4->f/Wc h^V) 




3-[4-({[2' ) 6'-^7<9 : -^-4'-(2- ; E-/^y y-l-j \f? ji^/^-3- 

20 ^^]^;H75;)-2-7;^P7x^]7n;N , y| (0. 58 g> 1. 14 mmol) 

mL) CllgflIU ^^^^^Sft (0.08 mL) ^^Pxifc 0 Wttlt 
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*H NMR (DMS0-d 6 ) 5 : 1.89(6H, s) , 2. 31-2. 45 (8H, ra), 2.65(2H, t, 
J=7. 6Hz), 3. 12-3. 33 (2H, m), 3. 44-3. 64 (4H, m), 3. 73 (2H, t, J=11.6Hz), 
4.00(2H, d, J=12. 4Hz), 4. 25-4. 43 (4H, ra), 6. 29-6. 46 (2H, ra) , 6. 76 (2H, 
s), 6. 90-7. 00 (2H, m), 7.02(1H, s) , 7.32(1H, d, J=7.8Hz), 7.40(1H, t, 
J=7. 5Hz), 9. 92 (1H, s) D 

mMMl 9 3 3-(4-{({4'-[2-(2,5-^^-^y t°n U Vy-l-J jV)x. 
2',6'-v J ^^/Hf 7^^/l--3-^ M **f-tV) [(2-~ fP7x-;V)^/V^^]7 




.o CH 3 
I ^ 

10 MMMl 7 9 tmmKLX, 3-(2-7;W^-n-4-{[(4'-t Kp^^-2' ) 6 , -v j ^ 
t'7 31 =;U-3--C /k) ^] [(2-^bP7i X -/V] 7 5: y } 7 3i 
^/l^ya/^^ tert-y'^vWi: l-(2-t Kci^^^^/k) t°n !) v^-2, 5-v>;f 
^k^jlfci^MfeW^ LXntCo HX^ 25% 0 

*H NMR (CDC1 3 ) 5: 1.38(9H, s) , 1.84(6H, s), 2. 45 (2H, t, J=7. 5Hz), 
15 2.72(4H, s), 2.82(2H, t, J=7. 5Hz) , 3. 94 (2H, t, J=5.6Hz), 4. 15 (2H, t, 
J=5. 6Hz), 4. 92 (2H, s) , . 6. 59 (2H, s) , 6. 69-6. 84 (2H, ra) , 6. 90 (1H, s), 
6.93-7. 10 (2H, m), 7. 19-7. 36 (2H, m) , 7. 46-7. 74 (4H, m) 0 

mmmi 9 4 3- {4- [({4' -[2- (2, 5-^^-^ y t°p y w-i-^^)*- v 

2' , 6' - v> /. f-jv tf y =^-3-/ f /W y ^/w) r 5 > ] -2-7 /u^- p ^ 31 y n 

20 '"^S£ tert-y^/W 
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*^/3n 7* ^ 7 } n7x^)7"n^ i'S* tert-;/ ^/V^ b^Mit 

&wzm&#&tm*k Lxnit 0 urn 79% c 

5 l H NMR (CDC1 3 ) 8: 1.41(9H, s), 1.95(6H, s) , 2. 46 (2H, t, J=7. 7Hz) , 
2.72(4H, s), 2. 79 (2H, t, J=7. 7Hz), 3.95(2H, t, J=5.8Hz), 4. 15 (2H, t, 
J=5.8Hz), 4. 32 (2H, s), 6. 23-6. 38 (2H, ra), 6. 62 (2H, s) , 6. 94 (1H, t, 
J=8.4Hz), 7. 01 (1H, d, J=7. 3Hz), 7.08(1H, s), 7. 26-7. 34 (lH, m), 
7. 37 (1H, t, J=7.5Hz) 0 
10 »J 1 9 5 3-{4-[({4'-[2-(2,5-v J ^^y t°P U ^^-l-^/l-)^ h^^]- 
2' , 6' -vM fvVtf 7s=;u-3-f;W y f/v)7^ ;]-2-7;^P7x^) 




WJl 6 2 tmmKVX, 3-{4-[({4'-[2-(2,5-^^y tfP V 
15 hdr^]-2',6'-^y^/Hf f /W * f^)7 5 -2-7-^*a 

W 61% 0 

MS ra/z 519 (MH + )„ 

»J1 9 6 3-(4-{[(4'-{2-[xf;K^y7f y^)7 5y]x h*^}- 
20 2' , 6' - ^y 7 x 5^l/-3--f /V) y fvP] [ (2-= (>a7i^)^/l'*^]T 

$ ;)-2-7A'tP7x=;l') 7°P^^®? tert-T'fvl' 



o' 
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3- (2-7 JU^ U -4- { [ (4' - 1 K n *^-2' , 6' ->M ^/Hf 7 * =/W3->T /P) p< 
fyU] [(2-=- |>07i-/V)^^^V]7? /}7*.~A')7 9 ns<lsjgil tert-^f- 
;V (3.60 g N 5.67 mmolh 2-(^/VT $ /)^^ J —fr (0.61 mU 6.24 
. mmol) |5itJ ? M)/f;^^7^y (2.26 raU 8.51 mraol) ©ff7tKP 
5 (100 raL) mLK-, tfiStfTs 1,1* -(7^^^)^^^^ 

y (2. 21 g, 8. 53 mmol) 16 iWOIJtttLfc. ^ CrcMtl^»J t, 

^^^/P=5/l~^^.^W^^^/V=l/3) fcttU 3-(4-{({4'-[2-(^^ 
75/)x h^5/]-2',6'-£?^^tr7ai^/W3->f /W^f^) [(2-= fn7i 
10 ^;V)7,}Vfc~/V]T 5, S}-2-7Mv7 x.~/\s)7°V/<yffl. XerX-7~J-/Vb h V 
7*<?A>'tox7 4l/**i/Y<0®&m (6.11 g) Sr$$6ffl:Rfci: LT#fc 0 #£> 
nfctt^tl (0.57 g) <Dt°y v>y (3 mL) lli#T, tfMb 

yp/NV-f/l- (0.17 mL N 1.62 mmol) k'J>M<D N, N-S^ U v^-4-T 5 

15 *te£BU f***f-/w*C«lttlUfc. W»S h y 7A«U 2$ 

|fea:^=10/l~^^U-Wft^f-^=2/5) tCT^iS LT % ^JH^tl (0.35 
g) LT#fc„ 
MS m/z 777 (MH + ) 0 

20 n»ji9 7 3-(4-{[(4'-{2-[^f-/K^ y^y yWT ? 7]^ h=¥^}- 

2' , 6' 9vV tf 7 * ^/W3-^T /U) y fvV] 7^;}-2-7 As* U 7 * 7° P 




HWU 8 O*s£XtmM0ll 6 2i:|II#^LT, 3-(4-{[(4'-{2-[xf/K^ 
25 y7 , fy;V)7^]xf^V}-2 , 1 6'-^ ^/U If 7 * =/W3-> f /V) ^ [ (2- 
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= h P7x^)^/l'*=^]7 5 J )-2-7;Vtn7i^^)/D/'!y| tert-:/ 

7-;vfrbmM4t&w&m&wmm*ti,xnK.o urn 73% (2 x^) D 

MS m/z 535 (MH + ) D 

WI 1 9 8 3-(4-{[(4'-{2-[T-fe^/K^f-^)T^/]^ 
5 7<f-^t'7^-/W3-^/W^^^][(2-^ fP7x^V)^;«^]7?7|-2- 




»J1 9 6 irMKlLT, 3-(2-7^n-4-{[(4'-t Kb * v-2' , 6' -v^ 

10 ^)/n^y| tert-:/fvK 2-(^fvi^T 5 J J -;v^.±:t>*^7K^^ 
bStJtl^^ (0.19 g) *m&#&&®*k LXntc a 

MS m/z 748 (MH + ) D 

0U&0iJl 9 9 3-(4-{[(4*-{2-[T-fe^(^^)T^y]^ h dr V} -2\ 6' -v> 




15 O 

MMMl 8 0*5itfH!S«l 6 2fc|fiiaT, 3-(4-{[(4' -{2-[Tir^/W 

(zcfvW) T ^ / ] cx h dr V} -2' , 6' - tf 7 m =;W3-f /V) ^ fvW] [ (2-= 

FP7x^/v)7;^^]7^/}-2-7;^P7 3 i^)7B^y^ tert-^f- 
^6>««^-fr*«r*fe*iitt»*i:LT#fc. « 81% (2 3). 

20 MS m/z 507 (MH + ) D 
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mifcM2 0 0 3-(4-{[(4 , -i2-[7tfM*f;V)r5 hdri/}-2',6'-^ 

$ v 7. jvirsi/WM. 




5 H»J8 4 3-(4-{[(4'-{2-[7-fef;Kxf/V)7^]xh^ 
;/} -2' , 6' - 5? ^ ^ A' f 7 x.~JV-3-s( )V) * T % J } -2-7 /M" P 7 ^ 

'H NMR (CDC1 3 ) 6 : 1. 10-1. 31 (3H, m), 1. 69-1. 88 (6H, m), 2. 09-2. 28 (3H, 
ra), 2.56(2H, t, J=6.5Hz), 2. 72-2. 93 (5H, m) , 3. 48 (2H, q, J=7. OHz) , 
10 3.69(2H, t, J=5. 3Hz), 4. 03-4. 20 (2H, m), 4. 52 (2H, s), 6. 53-6. 68 (2H, 
m), 6.69-6. 83 (1H, m), 6.92(1H, d, J=9.6Hz), 6. 98-7. 23 (3H, m), 7. 35- 
7. 51 (2H, m) 0 

mWl2 0 1 3-(4-{{[2',6'-^f/M , -(fb7t Ka-2H-^* t°7 ^-4- 
i/) tf 7 a. =/V-3— f /V] 7< ^/W [ (2~~ h P 7 ~JV) * jVfrs y % 
15 /)-2-7;Vtn73:^)yn^yi tert-7^-^ 




CH, 
CH3 



3- (2- 7 n -4- { [ (4' - 1 K o * i/-2' , 6' - v> 7< ^7l" 7 x. ~sV-3-s( jV) ^ 
fv^][(2-~ l> P7i^)^;^^]7 ?;}7j^)7"P^y| tert-7^- 
/P (3.0 g, 4.73 mmolh rl^7t Kn-2H-^^ k'7 ^-4-*— ^ (0.62 g, 
20 5. 20 mmol) J: t>* MJ 7 a^/WfrT. 7 V (1. 36 g, 5. 20 raraol) ©ffn 

kp77^ (60 mD mm\z.s ^mmny . r^^^ym^^ uo% v 
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/Uzcy^s 2.79 mU 6.15 mmol) 16 B#(?H4f # L7t 0 &.mmz.±.&0 

¥&<Dt*,M (f h 7 k KP-2H-f tf7 ^-4-t-/K M7i^^7^y 

5 ^/i^lO/l-^^WS^^-^V^/l) X**S^ b"C; ^jS^-^ (3.5 g> HX 
^100%) LXmtc 
MS ra/z 735 (MH + )„ 

mmM2 0 2 S-U-UH'-tU.l-v^^Kx b7 t Vu-2ti-f-^\i'yy-4- 
-f AO tf-^V] -2' , 6' -vM f^t'7x^-3->f /W P« fv^) [ (2-^ h P 7 
10 ^/V*=;l/]r5/}-2-7^to7xi;V)7*P^^S tert-^/U 



O 




HMJl 4 4i»Lt, 3-(4-{{[2',6 , -> ? ^f-^-4'-(-r h 7 t Ko- 
2H-f-^-t°7^-4-^/^^-^r^) t^xx/WS-^/l'l^f;!/) [(2-= fc7i^) 

15 ^^^#^10*^ fC#fe 0 ft* 68% D 

: H NMR (CDC1 3 ) 5 : 1.38(9H, s) , 1.87(6H, s), 2. 28-2. 58 (6H, m) , 
2.83(2H, t, J=7. 6Hz), 2. 88-3. 02 (2H, m), 3. 36-3. 53 (2H, m), 4.61- 
4.70(1H, m), 4.94(2H, s), 6. 65 (2H, s), 6. 70-6. 84 (2H, m), 6.93- 
7. 10(3H, m), 7. 20(1H, d, J=7. 7Hz) , 7. 31 (1H, t, J=7.8Hz), 7.46- 

20 7. 54 (1H, ra), 7. 54-7. 62 (1H, m) , 7. 63-7. 74 (2H, m). 

Hifi#ij2 0 3 3-{4-[({4'-[(l, l-v^^Kx h V t Ko-2H-^^t°7 ^-4- 
/I/) ^"=3r V] -2' , 6' ^;V\fy ^ r^-3— f )V\ * fvV) 7 ^ / ] -2-7 /WaJ" n 
7 3L~;V}-7u/*yB.text-~7*?-JV 
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8 O^ItaT, 3-(4-{({4'-[(l,l-^t^KTf>7t KO-2H- 
^ t° 7 f ^) -2' , 6' ?7Hf 7 * ^/W3-^ /v} * ?vv) [ (2-~ 

h p 7 si^/U) 7%S) -2-7/VtP7 a:^/P) 7"P 

5 /ua»&*Hfc^*arfcfc#Stt»*fc LT#fc B JR* 82% 0 
MS ra/z 582 (MH + ) C 

mmm2 0 4 3-{4-[({4'-[(l ( l-^^Krb7t Kn-2H-^^-tf7^-4- 
4 )V) ^-^v']-2' , 6' -S?^ ^/Hf 7*=^-3->f /W ^ ftV) T % / ~[-2-7;V*u 




io o 

mmmi 8 l tHUItKLT, 3-{4-[({4 , -[(l,l-v , t^^Kf f7t Kn-2H- 

^tf 1" 7 f jv) -2' , 6' - v> ^ fvw if 7 ^ =A/-3-W ^ ^vtO 7 5 
/ /]-2-7/^P7x^V).7*n^y| tert-^/^^^Mfb^^^fe^^i: 
LT#fc 0 IR* 84% 0 

15 l H NMR (DMS0-d 6 ) 5 : 1.87(6H, s), 2. 10-2. 30 (4H, ra), 2. 34-2. 46 (5H, m), 
2.67(2H, t, J=7.5Hz), 3. 06-3. 28 (4H, m), 4. 35 (2H, s), 4. 63-4. 77 (1H, 
m), 6. 35-6. 53 (2H, m), 6. 78 (2H, s) , 6. 92-7. 10 (3H, ra), 7.32(lH, d, 
J=7.8Hz), 7. 39 (1H, t, J=7. 5Hz) 0 
mp 174 °C 0 

20 Hfit#ij2 0 5 3-(2-7/>*a-4-{({4'-[(4-^ h**S-l, l-i?*** Kr h7 
t Yn-2U-?-jr¥7 JV) * hdr^]-2' ,6' '-5? ^^-/Hf7 *^-3->f /W 

fvl") [ (2-~ h p 7^/V) 757)7 
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3-(2-7/M-n-4-{({4'-[(4-t KB^fb7t Y u-2K-?-*\i° 7 >--4— ( 
)V) * h dr $/] -2' , 6 ? - v> P< fVl/ tf 7 * =;W3-^f /W P< fM [ (2-- hn7i ^/U) 
7 5/} 7 j^^) 7 P /^iif ^ (1.24 g, 1.62 mmol) t 3 - 
5 K^*^ (0.50 mL N 8.1 mmol) COxh^t Fp77> (10 mL) ^tC, 0 °C 
jf#?T\ fcmitl-hVVl* (60% jfttt. 0.10 g> 2.42 mmol) ZDUx., 

itM)7AT«, »EE«*SLfco M^'J*W7A^P-7h^77 
(^^f-y/^^i^ywio/l — drf-W^^^^=5/6) ^ T ffigJ L T > 
10 aSfc-a-fc (0.81 g, l» 64%) ZM&&&&m-Mt LT#fc B 
MS m/z 783 (MH + ) 0 

Hjfo#!j2 0 6 3-{2-7/^o-4-[({4'-[(4-^ b ^ v'-l, 1- i?** V K"T b 7 
t Kn-2H-^-^t°y y-4-^/I^)^ h * vO-2' , 6' -v^ fvHf 7 * =/W3— f M 




mMMl 8 0 tmm^LX, 3-(2-7/V*v-4-{({4' -[(4-* 

a: ^;W3-^T /W ttfr) [ (2-^ h P7i=/V)^^*-;H75 y)7x^)7'P 
^y^f-^^b^S^^^^feiS^^^ bT#fc 0 IR* 44% 0 
20 MS m/z 598 (MH + )„ 
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mMM2 0 7 3-{2-7/^P-4-[({4'-[(4-^ h * 9 S-l, l-^t*^ 




5 rnMMl 8 8 tmmzLX, 3-{2-yfr**-4-[(W h^-l, 1-v 5 

^ -zw3--f /H ^ T%; ~\y*~fr) 7"o^y^f/^ k^Jift-g-WM 

feMtttHfc, 60% o 
MS m/z 570 (MH + ) G 

10 HWJ208 3- (4- { [5- (2, 6-i>^ f ;V 7 x ^/V) -2, 3- V s t K P -lH--f yf 




o 



Z- (2 t fry *~ fr) 4 y#"y-\-*"y (690 mg, 2.92 mmolK 3-(4-T 

* / y ^~fr)7v/<yWL/?-fr (937 mg, 4.09 ramol) s *5 «k t^gf Bfe (526 mg, 
15 8.76 nunol) £ (20 mL) \t?$ffl U fcmit h V T± h 3f 

V^r7^-^ h y «7A (1.86 g N 8.76 mmol) fc^ffi-C^i^oflPx., SIT 16 

B#ra*^b7c 0 ^^-a-^^TK^Ao^rt^t,, mm^?-frx»mtiiLtz. B mmm* 
y%jffri>7j»?whyyyj- (5%~4o% m^^-fr/^-fy) xmu 

20 Lfc 0 ^b^fcflW^Sr^ h7 t Kn77^ (10 mL), t ? J -fr (6 mL), tK 

(6 mL) tiiL, TkiHfcy f-^A-7KfP^) (133 mg N 3.18 mmol) SrflnAT^ 
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TT^*tfc 0 mm**sV *^>^77^^ nv h^77^- (10%~60% 
.f;u/^fy)tiSl, SM^tl (414 rag, a* 37%) ^i«»iL 
5 T*#fc 0 

MS m/z 386 (MH + ) 0 

0 9 3-{4-[(5-7^y ^^-2,3-^t K n >7* f-W )V) T % 




io mmM2 o 8 tmm^Lx, 5-7^y ^w^y-i-^&J:^ 3-(4-7 5 

26% 0 

l H NMR (CDC1 3 ) 5 : 1. 85-2. 00 (1H, m), 2. 51-2. 70 (3H, m), 2. 78-3. 05 (4H, 
ra), 4. 96 (1H, t, J=6.6Hz), 6. 62-6. 70 (2H, m) , 6. 83-6. 92 (2H, m) , 6.98- 
15 7. 15 (5H, ra), 7. 24-7. 39 (3H, m), 

1 0 3-(4-{[5-(^^v 5 /l-^-^v')-2, 3-S?fc Kn-1H-^ yrV-l— f 

/>]7 5;)7x=;v)yB/^ 




0 



%W$\ 2 0 8 £ Hilt LT> 5-(-<;yv ? /l^-=3rv'M ^^^-l-^-yjo<tt>* 3- 
20 (4-7 5 / 7 7*0 ^Vi^ f b*Ilk^*Sri^I t L"C#fc. 
W 18%. 
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'H NMR (CDClj) 8 : 1. 84-2. 00 (1H, m), 2. 48-2. 70(3H, ra), 2. 78-3. 05 (4H, 
m), 4. 92 (1H, t, J=6. 3Hz), 5. 06 (2H, s) , 6.64(2H, d, J=8. 5Hz), 6.80- 
6.9K2H, m), 7. 04 (2H, d, J=8. 3Hz), 7.22-7.48 (6H, m) 0 
mMM2 1 1 3-(4-{[4-(-<^v^;t*v')-2,3-v 5 t: Ko-lH-^f ffls-l-j 




o 



0 8 tmU^LX^ 4-(^<^v J /^^V)-f ^yy-l-^-^*3j;t>* 3- 

®.m 5% 0 

10 'H NMR (CDC1 3 ) 5 : 1. 81-1. 97 (1H, ra), 2.51-2.70 (3H, ra), 2. 79-2. 92 (3H, 
m), 2. 99-3. 12 (1H, m), 4. 99 (1H, t, J=6. 7Hz), 5. 11 (2H, s) , 6. 64 (2H, d, 
J=8. 3Hz), 6. 81 (1H, d, J=8. 1Hz), 6. 98 (1H, d, J=7. 5Hz), 7. 04 (2H, d, 
J=8. 3Hz), 7. 16 (1H, t, J=7. 8Hz), 7. 28-7. 49 (5H, m) 0 
HH#|2 1 2 3-{4-[(4-7^y **/-2, 3-v>t Kp-IH-^ yfy-l-j ?V) T % 

15 ;]7s=/H^P/^S 




o 



Hiif!|2 0 8 knWt. LT, 4-7sMWyy i/-l-*l/*5 itf 3-(4-T5 
/^^^^^P^^^^f/^^b^M^fe^MfeiSt^i: LT#fc„ IK* 26% D 
l H NMR (CDCI3) 5 : 1. 81-1. 96 (1H, m), 2. 52-2. 81 (4H, m), 2. 83-3. 01 (3H, 
20 ra), 5.03(1H, t, J=6. 9Hz), 6. 67 (2H, d, J=8. 5Hz), 6. 84 (1H, dd, J=7. 4, 
1.5Hz), 6. 93-7. 01 (2H, m), 7. 02-7. 23 (5H, ra), 7. 27-7. 39 (2H, m)„ 
H»J2 1 3 3-(4-{[4-(2,6-^^^7*=/V)-2,3-^fc Kp-IH—1' ^7* 
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O 



0 8 fc|*l«fc:LT N 4-(2,6-^>^7*=/l/)>T y?>-l-*l'is£ 
fc. W 21%. 

5 'H NMR (CDC1 3 ) 6 : 1. 72-1. 90 (1H, m), 1.98(3H, s), 1.99(3H, s), 2.43- 
2.60 (3H, m), 2.66(2H, t, J=7. 7Hz), 2. 88 (2H, t, J=7. 7Hz), 5. 05 (1H, t, 
J=6. 8Hz), 6.69(2H, d, J=8. 5Hz), 6. 97-7. 20 (6H, m), 7. 24-7. 32 (1H, m) , 
7. 35 (1H, d, J=7. 5Hz) Q 

MMW2 1 4 3- [4- ({4- [4- (2-^ h^U*- Y^)-2,6-P^f-/U7 si^A^]- 
10 2,3-^fc Vn-m-j is^v-l-j MT % S)-2-7 ;V*U7 *~;v]-?xis^s&t 




o 



f /^^tlft^tl^ifei^i LTllfc. IR# 18% 0 

15 *H NMR (CDC1 8 ) 5 : 1.25(3H, t, J=7.0Hz), 1. 72-1. 88 (1H, m), 1.94(3H, 
s>, 1.94-1. 96 (3H, m), 2. 39-2. 61 (3H, m), 2. 65 (2H, t, J=7. 5Hz), 
2. 89 (2H, t, J=7. 5Hz), 3. 62 (2H, q, J=7. 0Hz) , 3. 78-3. 83 (2H, m) , 4.10- 
4. 17 (2H, m), 5. 00 (1H, t, J=6. 7Hz) , 6. 39-6. 46 (2H, m), 6. 69 (2H, s), 
6.97-7. 05 (2H, m) , 7.23-7.35 (2H, m) 0 

20 Mt&M 2 15 3-[4-({4-[4-(2-^ h*$/:x \-*r*s)-2,§-y }=f- )V7 

2,3-v ; t Kn-iH— f y7y-H/H7 $ y)-2-7/Vt07s^]^B/«y» 
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o 



mmmi 2 0 tmm^ tx, 3-[4-({4-[4-(2-^ h^»-2,6-i^?- 

)V7 ^^;V~]-2, 3-v>fc Ka-lH— f yfy-H/H7^ /)-2-7;l/tn7i^] 
^n^^^b^M^feSr^^i: LT#fCo W 63%. 
5 'H NMR (DMS0-d 6 ) 8 : 1. 06-1. 19 (3H, m) , 1. 70-1. 79 (1H, ra), 1.87(3H, s) , 
1.89(3H, s), 2. 36-2. 56 (4H, m), 2. 65-2. 78 (3H, m), 3. 51 (2H, q, 
J=7. 0Hz), 3.66-3. 73 (2H, m) , 4. 05-4. 12 (2H, m), 5. 04 (1H, t, J=6. 7Hz) , 
5. 04 (1H, t, J=6. 7Hz), 6. 50-6. 59 (2H, m), 6. 71 (2H, s), 6. 90-7. 07 (2H, 
m), 7. 23-7. 32 (2H, m)„ 
10 mMM2 1 6 3-(4-{[4-(2, 6-^^f^7x=;k)-2, Ka-1H— < 

>-W/K] [(2-^ h P7i^) 7/l/*^/H7S; / } -2-7fr*u -7 x^;l/)7°P 



0 




o 



9 t mmfc LT, 4- (2, 6-S^ ^)V7x. J y<?y-l-*-/U& X O* 
15 3-(2-7/V^-p-4-{[(2-^ h D 7 x ^/V) ^/^^/U] 7 5 / } 7 i 7° D ^ y 

m^^frb%m4k&yd*&n&ww;w>k tx#fc 0 ir* 76%„ 

MS m/z 617 (MH + ) 0 

HJS#i|2 1 7 3- (4- {[4- (2, 6-^y f ;^7x=^)-2, 3-^t: Kn-IH--^ yf 
y-W/H7 5/ l -2- 7 ;vir P7x^)7n/^ y 
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o 



mmmi otmm^Lx, 3- (4- { [4- (2, 6-^^ f ;v7 ^ = ;v) -2, 3-^ t rp- 

5 'H NMR (CDCI3) fi : 1.73-1. 89 (1H, m), 1.97(3H, s), 1. 98 (3H, s), 2.47- 
2.63(5H, m), 2.87(2H, t, J=7. 7Hz), 4. 02 (1H, br s), 4. 08-4. 18 (2H, m), 
5.01(1H, br s), 6. 38-6. 46 (2H, m), 6. 96-7. 05 (2H, m), 7. 07-7. 20 (3H, m), 
7. 23-7. 37 (2H, m) 0 

£MW2 1 8 3- (4- {[4- (2, 6- f^7j =^)-2, 3-v 5 1 Kn-1H— Of 
10 y-l-4fr]T% / )-2-7/i/tn7 ^^;v)-fn/^m. 




o 



Hifcflll 1 7 tnUKLX, 3-(4-{[4-(2,6-^^f^7i=;l/)-2,3-^t K 
n-iH-^^rV-l— f^]T5: yl-Z^^o?!^)/^^^^^ 
JS^^^^fe^i LT#fc 0 JR* 58%, 
15 l H NMR (CDC1,) 6 : 1. 73-1. 90 (1H, m), 1.97(3H, s), 1.98(3H, s), 2.41- 
2.62(3H, m), 2. 65 (2H, t, J=7. 5Hz) , 2. 89 (2H, t, J=7. 5Hz), 5.01(1H, t, 
J=6.6Hz), 6. 38-6. 47 (2H, m), 6. 97-7. 06 (2H, m), 7. 07-7. 21 (3H, m), 
7.27-7. 37 (2H, ra) 0 

mmm2 1 9 3-[4-a[4'-(2-^ v*v=^ v^^-e-j y^u^*^-? ,v - 

20 i?/ f-JU \fy zr. /U] * T J ) -2-7 )VJr P7i 7° n /A vWL 
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o 



[Ml] 3-^B*-Hy^n#*^yX7/l^t K (0. 42 g, 1.72 
mmol), [4-(2-^ b^v-^ h**s)-2,6-i? fT-fr? x.-Mtfvym (0.45 g % 
1.89 mmolh r V * (v^^v* ]) T >T~fe h V) *J $ A (0) (63 mg, 

5 0.069 mmolh 2-(^V^ P Adf-i/;l/*^7^ / ) lf7i=;l/ (37 mg, 0.10 
mmolh ] J^m = $VV-k (0.73 g, 3.44 mmol) ftktfh/l'^y (20 raL) (D 

m^^mmmm^r 90 °c is ^r B m^trt 0 £j»&&*pm, 
(^drf-y/K^^/^9/1— ^-^w^^^^=i/D -eft^u i&4'- 

10 (2-^b*^*.h*i/)-6-4 y/P^^' ,6' -v^^tf :7^~/V-3-#/W^ 
yux't K (0.22 g) UX^fco 

[182] #btbfc}ft»*Dcfcl>* 3-(4-7?/-2-7;^a7x^)/P/^ 
Iftai^/l/ (0.14 g, 0.67 mmol) © (4.4 mL) 

(0.12 mL, 2.01 mmol) fcj&P*., IfiT* 3 W»t7t 0 Rl6«t**ft h P 
15 T± b*i/*t>mi- h y ?A (0.43 g N 2. 01 mmol) fcJn*.; MT? 3 B#^Jt 

^=l0/l~^^^W^^f-/W=2/l) tfttlL, ft 3-[4-({[4'-(2-^ 
h * 5/) -6— T V 7° o xjf^ V-2' , 6' - v> fvV tf 7 * )V~\ / ?vW T 

20 % ;)-i--7 jviruy ^~)V\-?xiAi/^^}V (0.26 g) ^Mift^#iiLt# 

/^l o 

[XS3] fc&ftfctt&fcGM 9J~fr (2.6 mL) *5 h 7 * Kn 7 7 V 

(5.2 mu oii^^t, 1 mm&mki-hv v^&mm (0.94 mL N 0.94 

mmol) il-C* 2 f^«#L/c 0 1 SMttW?* fbLfc*, 
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5 mg, I|X$ 10%, 3 IS) 

*H NMR (CDC1 3 ) 6 : 1.12(6H, d, J=6.0Hz), 1.24(3H, t, J=6.9Hz), 
1.77(6H, s), 2. 66 (2H, t, J=6. 3Hz), 2.82(2H, t, J=6. 3Hz), 3.6l(2H, q, 
J=6. 9Hz), 3. 78 (2H, t, J=4. 8Hz), 4. 10 (2H, t, J=4. 8Hz) , 4. 37 (1H, in), 
4. 43 (2H, s), 6. 59 (2H, s), 6. 64 (1H, d, J=2. 4Hz), 6. 84 (1H, m), 6.92- 
10 7. 12 (3H, m), 7. 55 (1H, dd, J=2. 4, 8. 7Hz) 0 

mmm2 2 0 3- [4- ({[4* -(2-^ h**y*. v^^)-2' ,^-^^^jv-&-y°n^ 

*i/\£7 ^~;v-z-s( tf-jv) T $ J)-2-7 tvirv 7x-/i/]^n/N°yi MB. 




o 



15 HMJ2 1 9 tmUKLXs 3-^P^e-4-^P7K^v^<^XT/W7 i 't: b\ [4- 
(2-^ h3r;X)-2, S-V't^/Vy ^=.;V~}7$u yM&XTJ 3-(4-7 5;-2- 

fc 0 W 17% 

MS(APCI-): 522 (M-H, 7 !) -fti tt) 0 
20 WJ2 2 1 3-[4-({[6-(^ P7°P tVM h^V)-4'-(2-^ h^r^ h df 
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o. 



H,C. 



•OH 



O 



ft h\ [4-(2-x F^fi/i F^fv')-2,6-^^^7x^]#ny|feW 3- 

5 feliLTHfc, W 25% 0 

MS(APCI-): 534 (M-H, 7!)-^iLT)„ 

Hffi0!!2 2 2 3- [4- ({3- [(3, 5-*Jy ^~;V-m-\£y y—jV-l-J jV) tf'/V']- 

4— r yy^^y^n t ^ y)-2-7/i'in7i=/v]7o^y|xf/i' 



7 7 s f^^yXT^ft K*5J:t>' 3-(4-7^7-2-7;^o7i = 
}V)7uA>m^^frh^Mik&m*U&MMib LT#fc 0 i» 70% o 
MS(ESI+): 606 (M+H) 0 

Hi&0!j2 2 3 3- [4- ({3- [(3, 5-^7 =c =/U-lH-t° y ;V) * ^/U]- 

15 4-f y:/ h*V^/V}7 5 ;)-2-7;^p7i=^]7p/^S 
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mi&Ml 5 7 tmmzLX. 3-[4-({3-[(3,5-^y:r~yWlH-t 0 7y'~/i-l- 
4 As)*? As]-*-' i y^F :! fv"<y^W7U)-2-7;^P7i=;l/]7 , a^y 
*^/na»fc*«^*«r«fetl*i:LT#fc. JR* 70% o 
. MS(ESI+): 578 (M+H) 0 
5 HWJ2 24 3-[4-({4-[(3 ) 5-^7^-/^-lH-t°7 s /-^-l-'l'^)^f-/H- 
3-. f y y p # * i/ T % J) -1-7 ;v3r n 7 * 7° u i/Qslj-w 




o 



4-[ (3, 5-i?7*~As-W-\?y y*-/U-W Ad * 7vV]-3->f y 
X7^7t K (0.38 g, 0.95 mraol) jo<fct>' 3-(4-7U"2-7^tn7i = 
10 /l^yn^y^rcfvW (0.20 g, 0.95 mmol) © (7.0 mL) 

Ml^ Itlfc (0.16 mL, 2.86 mmol) & Ad*, gift t? 3 l#IWJ*#Lfc& % 
itY})T±h*-yfc7$ili-h'!) 7J* (0. 61 g, 2. 86 mmol) %1Nx.s £bf-3 

15 7 7J- (^^f-^/H^^f-^=4/l~^^f-y/^^f-^=l/l) t?flf»t-C N 
(0.52 g, 92%) 'Sr^fett^fti LTftfc. 
l H NMR (CDC1 3 ) 6 : 1. 19-1. 27 (9H, m), 2.54(2H, t, J=7.8Hz), 2.84(2H, 
t, J=7.8Hz), 4. 11 (2H, t, J=7. 2Hz), 4.22(2H, s), 4. 53 (1H, ra), 5. 38 (2H, 
s), 6. 25-6. 35 (2H, m) , 6. 70 (1H, s) , 6. 74-6. 85 (3H, ra), 6. 96 (1H, t, 

20 J=8.4Hz), 7. 25-7. 45 (8H, m), 7. 87 (2H, dd, J=l. 5, 8. 4Hz) 0 

MUM 2 2 5 3-[4-({4-[(3,5-v J y^=/WlH-t: 0 7^-/V-l-'l'^)^^^]- 

y7B^^y^l7U)-2-7;i'tB7i-;H7p^yiS 
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5 7 kmmzLX, 3-[4-({4-[(3 } 5-v f 7^^/WlH-t°7i/-^-l- 
4 ;u) ^ -3-Y y/pjK^f i"<y i>/W T % J) -2-7 fr* D7i^]yp/^ 

ym^^frbmMit£M*m&ffiMt Lxntz 0 urn 99% 

5 MS(ESI+) : 564 (M+H) 0 

HWJ2 2 6 3-[4-({4-[(3 ) 5-v ? 7^=/U-lH-fc°7 N /-/Wl-^^)^^/l,]- 




o 



3- [4- ( {4- [ (3, 5-i?7 * =/WlH- fcT 7 ✓—/WW /W ^ ^1 -3- W V^P^ 
10 ^^y^/W7 5/ )-2-7;^P7x^]/P^yi (0.40 g s 0.71 mraol) 

SrftR^^/l' (4.0 mL) fc»*U 4 ftj£tt[ft;**/ft*^/H»tt (0.53 mL, 

2.1 mmol) £JP;t7c 0 «fffl Lfcil§i»&itftU ffim.^frX*mW&. MIT, 

SMtt£t> (0.41 g, UK* 90%) SrHfe|g*fcUT#fc. 

MS(ESI+): 564 (M+H, 7!)- ftHt), 
15 Hl&$|2 2 7 3-[4-({[4'-(2-^ f^^a: h drV)-2\ 3\ 6' - h H ^^)V^7 

3i — f /v] ^ ^/^} 7^;) -2-7/1^^- p7s^]7°p^ ym 




o 
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MW12 2 4 tmUfcLX, 4'-(2-^ h*v^ h*^)~2' ,3' t*?^ 
t*7x^;v-3-i/;w^7t K*5,);l>* 3-(4-7 5 ;-2-7;vJru 7 

ym^^frbitMik&wzm&tiittWit t-c#7c 0 jr* 100% 

*H NMR (CDCI3) 6 : 1. 19-1. 29 (6H, m) , 1.90(3H, s) , 1.95(3H, s), 
5 2. 17 (3H, s), 2. 54 (2H, t, J=7. 8Hz), 2. 84 (2H, t, J=7. 8Hz), 3. 64 (2H, q, 
J=6.9Hz), 3. 83 (2H, t, J=5. 1Hz), 4. 07-4. 18 (5H, m) , 4. 32 (2H, s) , 6.25- 
6.37(211, m), 6. 64(1H, s), 6.95(1H, t, J=8. 4Hz), 7. 03(1H, d, J=7. 5Hz), 
7.08(1H, s), 7. 29 (1H, d, J=7. 5Hz) , 7. 38 (1H, t, J=7.5Hz) 0 

mmm2 2 8 3-o({[4'-(2-j. h*^)-2\3',6'-i^ y t^jw? 

10 s^H-^/^^f/HT? y)-2-7;vto7x^]'/p^yi 



mW\l 5 7 iridic LT\ 3-[4-({[4'-(2-^ hdr->^ h*S/)-2' , 3\ 6' - 
h U ^ f ;nf 7 1 = ^-3-^ /H ^f/W 7 ^ / ) -2-7 o 7 x 7 n y 

LT#fc 0 « 95% 0 

15 MS(ESI+): 480 (M+H) Q 

MMM 2 2 9 3-[4-({[4'-(2-^h=3ri/^hdr^)-2' ) 3',6'-hy7<^t^ 



2 6 i»LT, 3-[4-({[4'-(2-^ b^^J. h^i/)-2',3',6'- 
20 h V ^ f^fc'7 i=^-3-^^] ^ f^} 7 5 / )-2-7;^P7x^]7P/-!y 
^e>«®^^5rMfe^t UT#fc 0 W 79% 0 
MS(ESI+): 480 (M+H, 7!l" ffc£LT) 0 




o 




o 
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mM&\2 3 0 3-[4-({[4'-(2-achdf-^3i fdp$/)-2' , 3\ 5' , 6* h7^f^ 




4' -(2-31 fsdr^i bdr^)-2*,3',5',6'-r h 7 P< fvVtf 7 o^W3-#;W^ 
5 K (0.300 g s 0.99 mmol) *5j;t>* 3-(4-T^-2-7;^P7x^)^ 

a^ygfccfvW (0.194 g N 0.99 mraol) (D (7.0 mL) ^ 

0^ (0. 158 mL, 2.76 mmol) ^P^^?&T' 3 B#TO# L7c^, TK^fL 
MJ Tir h^iX*:!7^-7- hV V & (0.585 g, 2. 76 mmol) Sr7JDX.> $ b 3 

D7^77^ (^^i^W«^f-^=10/l~^drf->-/^m^^/^=2/l) "T? 
MUT, Mft^fe (0.400 g, Jfc$ 84%) LT#7c D 
L H NMR (CDC1 3 ) 8: 1.23(3H, t, J=7.2Hz), 1.28(3H, t, J=7. 2Hz), 
1.86(6H, s), 2.23(6H, s) , 2.54(2H, t, J=7.8Hz), 2. 84 (2H, t, J=7.8Hz), 
15 3.64(2H, q, J=7. 2Hz), 3. 77-3. 83 (2H, ra), 3. 88-3. 94 (2H, m), 4. 11 (2H, q, 
J=7.2Hz), 4.32(2H, s), 6. 26-6. 36 (2H, ra), 6.95(1H, t,J=8.4Hz), 
7. 02 (1H, m), 7. 08 (1H, s), 7. 29 (1H, d, J=7. 5Hz), 7. 38 (1H, t, J=7. 5Hz)„ 
HWJ2 3 1 3- [4- ({[4* -(2-31 h^v-cc h -2' , 3' , 5' , 6' -T b 7 * 
t* 7 1 3/k-3-{ ^ f /k} 7 5 / ) -2- 7;Vt p 7 x = 7° p /^t 




3- [4- ({[4' -(2-31 Y^isx- Y**s)-2' ,3' ,B',6'-? bv ;f^t'7x^- 

3-4 frl/f-MT X J)-1-7 )1>-%U7 zc^jVl'fxi^l/m.^fr (0.40 g, 0.77 

mmol) (Dt? J—A> (4. 0 mL) *5 <fc XfiT b 7 k K * 7 7 > (8. 0 mL) 
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fcs 1 m^mti-hV V&fcmWi d.53 raU 1.53 mmol) *toz. s 50 °C Tf 

5 /gjs|fccr?vl/=l/2) T?»»U #b^fcJftft*Srft»a:^ 

^^T'ife^ «lLt, *S<b^«> (0.28 g % JR* 70%) fc&fejit.f?,*: L 

MS(ESI+): 494 (M+H s 7!J-fti:LT) 0 
10 jnmfrVfU C 30 H„N0 4 C1F t LT 

thJMI: C, 67.98; H, 7.04; N, 2. 64 0 
III: C, 68.00; H, 7.07; N, 2. 42 0 

mMW2 3 2 3-[4-({4-[(2,2-v f ^^/U^y JJ ^-1 (2H) — f JV) * ?-/U]-3-J 
y 7" n ^ T $ J ) -2-7 /U^" p7s=/H/p^ y&^/u 




2 4 t»Lt, 4-[(2,2-^fvU3r/ JJ ^-1 (2H)-^/U) ^ f- 

^)^o/-«^Btjc^^b*H^***llfe»<fc»i: Lxmc ifc* 90% o 
MS(ESI+): 531 (M+H)„ 
20 HWJ23 3 3-l4-({4-[(2,2-i?J?-/U*y }) y-l(2H)-J/U)*?-/U]-3-s( 
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X 



-OH 



O 



ilil 5 7 tWimzLX, 3-[4-({4-[(2,2-v ; /^=¥/ ]) V-l (2HW 
)V) / f-/W] -3-^y7"B^ y v^W 7 5. J ) -2- y flsit p 7 » ^/V] 7° P ^ 
■ka^^feitJBflS^lbftJIfetttt^i: LT#fc 0 JR.* 95% D 
5 MS(ESI+): 503 (M+H) D 

«^J2 3 4 3-[4-({4-[(2, U V-l (2H)-^/W) p< ^/U]-3-^f 



3-[4-({4-[(2, 2-*?*?- A?*/ ]} y-l(2H)->f/V)^^]-3-^ V^n^^V 
10 ^y^/Hr 5 y)-2-7^n7i^]ya/N'y| (0.12 g % 0.24 mmol) £ 
*9 J-)V (2 ■OfcfcfcU 1 !7<M<i&ft (0.24 roL, 0.24 

mmol) %MZ-fz 0 lk\/^X\ MitX/UiyVJ* (13 mg, 0.12 mmol) (D7k (1 mL) 

5fc©£Jift;£fc (53 mg, J» 43%) &#fc 0 
15 MS(ESI+): 503 (M+H, 7!)^at) 0 

2 3 5 3-[2-7^^-p-4-({3-^y7 s P7K=¥v'-4-[(2-^^W3,4-v J t 

Kcdry JJ y-i (2H) -^^) ^ f i?^} 7 5y ) 7 ^P/<y»xf 




X. 



o 
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o 



5 82%, 

MS(ESI+): 519 (M+H) 0 

3 6 3-[2-7^P-4-({3-^ y7°P7Kdr^-4-[(2-p< f-;W3,4-^t 




10 HWU 5 7 LT, 3-[2-7;k^-D-4-({3-^ y7°D7K^^-4-[(2-y 

5VW3, 4-^fc Kp3V y ^-1(2H)— f^)y f-^l^y^MT % 
P/^^^/M^^^^^fe^^i; tT#fc 0 Ifc* 88% 0 
l H NMR (CDC1 3 ) 5 : 1. 19 (3H, d, J=6. 3Hz), 1.36(6H, dd, J=6.0, 2.4Hz), 
1.83(1H, m), 2. 03 (1H, m), 2.61(2H, t, J=7. 8Hz) , 2. 75 (1H, m), 2.81- 

15 3.00(3H, m), 3. 56 (1H, m), 4.22(2H, s), 4.36(1H, d, J=18.0Hz), 

4.49(1H, d, J=18. 0Hz), 4. 60 (1H, m), 6. 26-6. 38 (3H, m), 6. 54 (1H, m), 
6.78(1H, d, J=7.8Hz), 6. 85-7. 02 (4H, m), 7. 09 (1H, d, J=7. 8Hz) 0 

3 7 3-[2-7/^P-4-({3-^ y7°P7KdrV-4-[(2-y .^-3,4-^t 
Rp^r/ V y-1 (2H)-^f;V) ^ f^l^y^} 7^7) 7 x^;k] 7"p ^Vi jjjV 

20 
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o 



3 4 tmUKLX, 3-[2-7/V^-P-4-({3--f y^P^driX-4-[(2-p< 

P/^^^M^^^^-^^fe^i: lt#t W 68% 0 
5 *H NMR (DMS0-d 6 ) 6 : 1.09(3H, d, J=6. 6Hz), 1. 29 (6H, dd, J=5. 1, 

2.1Hz), 1.77(1H , m), 1. 91 (1H, m), 2. 06-2. 17 (2H, m), 2. 54-2. 90 (4H, 
m), 3. 55 (1H, m), 4. 14 (2H, d, J=5. 7Hz) , 4.25(1H, d, J=17. 7Hz), 
4. 39 (1H, d, J=17. 7Hz), 4.61(1H, m), 6. 15 (1H, d, J=7. 8Hz) , 6.19- 
6.35(3H, m), 6. 41 (1H, t, J=7.2Hz), 6. 74-6. 85 (2H, m), 6. 85-6. 97 (3H, 
10 in), 7.00(1H, s) 0 

y/P^^yv i ^)T5y]-2-7^P7x^)7 , n/^i 




15 M^J2 2 4 t»LT, 4-{[4-(2,6-v^^^/*v') tT^y v^-1- 
-f/v]^^/W-3-^ y^n^^f^yXT/Vrt K&J;t>* 3-(4-7^;-2-7;v 

67 % 0 

MS(ESI+): 577 (M+H) 0 
20 HJI01J2 3 9 3- {4- [(4- {[4- (2,6-^^^/^7x7 U 
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o 



gjfcffll 5 7 fcRIRteLT, 3-{4-[(4-{[4-(2,.6-v ? 7<^/W7^y dr^) t 8 -<y 

/H^p^ylif/^bilM^ifiilW^fdlfco W 99% 0 

5 MS(ESI+): 549 (M+H) G 

4 0 3-[2-7/V^-c-4-({3— f y^P >jf^^-4-[ (2-p< ^7l"-lH-> f > 

K-/wi-/f /u) ^ f /u] ^} 7 5 y ) 7 1 t"p /^yixf ;u 




o 



nmmz 2 i^mm^^x, 3->r y^P tk*v--4-[(2-p< ^-/v-ih— t^k- 

10 ;wi-^;w)yf;u]^yX7^ft Kfe£0 3-(4-75y-2-7/i/tP7i^) 

7*;*v$k^>i>frb&mfc&to*te&foWtoh^x&it Q W i6% 0 

MS(ESI+) : 503 (M+H) 0 . 

HIM2 4 1 3-[2-7/^P-4-({3-^y/P*>v'-4-[(2-yf;V-lH-^y 




15 
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^/u^6>*Hft^*S:*^^^feft*i: M 81% 

MS(APCI+): 475 (M+H) 0 
5 £%0J2 4 2 3-[2-7/^P-4-({4-[(2-^f-;W3,4-v ? t Kndf-y y ^~ 
l(2H)-^;V)^^/H-3-[(^^/U7./W^^;k)^^v']^>'v f /HT^ /)7^ = 
/l/jT'p/^g^fvl' 




o 



7 7 ^iiat, ^^y^/^y^ 5-(t KP=3f^^f^)-2- 

10 [(2-^^V-3,4-^t Ko^y y V-l(2H)->f/U)^^]7a:^/U*3j:tJ« 3-(2- . 
yjV* p -4- { [ (2-~ Fp7i * /V*: =^3 T 5 / } 7 ^ 7" p 

MS(ESI+): 555 (M+H) 0 

4 3 3-[2-7/V^-p-4-({4-[(2-^^/W3,4-v ? t Kn^!!^ 
15 1 (2H) ->T A) * f-AS] -3- [ ( * fvu* >Vib = /V) tf - 5/ ] ^ ^ v^W 75/) 7i = 



o 

3- [2-7;l/t n -4- ( {4- [ (2-^ f ^-3, 4- t Kp3V V V-\ (2HW/1') ^ ^ 

^] -3- [ ( ^ TW* /Hft -AO * * V] ^ ^ i?M 7U)7i^]/P^y|^ 

20 /V (0. 60 g, 1.07 mmol) <D*?/~ )V (3.0 bL) *3 «fc W Y 7 t Kn 7 7 ^ 

(6. 0 mL) Ofi^ttlC, 1 ji^TK^fbT" h !7 7^7kM (2. 14 raL, 2. 14 
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ramol) 50 -e 1 R#ITO#LfCo RfomZ^^^Xft®. Ltc&, 

^ffT^Mtfc m^^^hplc (?7i?^> mm* a- a) -cmu m 
5 fp^TK-esfc^, nrnLx. mmik&vo (0.25 g , jr* 56%) zm&mwm 

MS(BSI+): 527 (M+H)„ 

^JS#1J2 4 4 3-[2-7/^n-4-({4-[(2-^^-3,.4-^t Kn=¥/ JJ 

1 (2H) -4 >\<) ^ ^-^]-3-[ fvw*/i-*- a) y T ^ J ) ^ * = 

10 /ujyn/^yJSk 



H»J2 3 4 ^iUfcLT, 3-[2-7/l/#n-4-({4-[(2-,*?vl'-3,4-^fc Kp 
^ y y y-1 (2H) ->f /W ^ fvW] -3- [ ( t< fvW-X /t' Jfc ^^r v'] ^ y ^/v} T ^ 
;)7i^]/B/<yW»b«Hfc^litifi»*i: Lt#fc. JR* 66%„ 

15 MS(ESI+): 527 (M+H, 7!)-^ilt)„ 

2 4 5 3-[4-({4-.[(3, 5-^7cc-/WlH-fc°7y— /Wl— i)V)^^jV\- 



£26011 7 7i^iicLT, {4-[(3,5-v ; 7^^/l-lH-tf7^-A-l-^/k)^ 
20 7-jV\-Z-* Y^%/yau^M J—JVft&XI 3-(2-7/^P-4-{[(2-=hP7 




<\ .0 



0 




o 
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MS(ESI+): 564 (M+H) 0 
• HWJ2 4 6 3-[4-({4-[(3,5-v f 7^ = /WlH-fc°7y-;Wl-^^)^^/U]- 
5 3-p< hdrv-^yi/^jT^ y)-2-7^^-D^^=yV]7 P P^^^ 



3-[4-({4-[ (3, 6-5?7 *=/WlH-lf 9 ^ ^/V]-3-^ h ^rv^ 

y v'/V) 7 5 ; J^^/Ut o 7x /P^yiif ^ (0.57 g N 1.01 mmol) 
(D*?S— >V (4.0 mL) $3&X*T Yy t YnyyV (8.0 mL) 1 
10 MfefrmtT- YV !7AtK^ (2.02 raU 2.02 mmol) MT? 3 B#ffl 

WLfeo KJ»«$?^^T^f?U 10% ^Jiy»**«*5 XXtffinl&M. 

;^7A^ C7 h^77^- (^^W@1^^/^=2/l~^f->7@^^ 

ftjftb-c. $tmit&® (o.48 g> ir* 77%) &mete&k tttfc, 

MS(ESI+): 536 (M+H N 7 U -fr £ LT) „ 

«f!|2 4 7 3-(4-{[4-(v ? 7^^/^P< h *$/)-3--f V [ (2-= 




o 




20 



o 
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[4-(^7*=/V> ^^^y^Wx^]^;^ (0.49 g, 1.41 
mmolh 3-(2-7/W^-p-4-{[(2-= b o 7 x ^/V*=/V] 7 ^ } 7 x ^/V) 
7p^y®xf/V (0.62 g,1.56 nmoDfeitK h V y ^~;V-fc*y j y (0.55 
• g N 2.10 mraol) ©fh7t Kp77^ (25 mL) mmzMUVTS VX/V^m. 
5 v 5 ^^ (40% h/^y^m, 0.93 mL, 2.13 mraol) SrflPx., tfiX* 18 H#H$! 

(g^^f- ;k/-x^f->-=3/97~15/85) fcft U mMi^'M) (800 mg, 
78%) %m&Mtkmk LT#fc 0 
MS m/z 747 ((M+Na) + ) 0 
10 l H NMR (CDC1 3 ) 5 : 0.83(6H, d, J=6.6Hz), 1.20(3H, t, J=7.0Hz), 1.80- 
2. 00 (1H, m), 2. 45-2. 60 (4H, m), 2. 87 (2H, t, J=7.8Hz), 4. 10 (2H, q, 
J=7. 0Hz), 4. 77 (2H, s), 6. 12 (1H, s), 6. 62 (1H, d, J=7. 6Hz), 6.68- 
7. 70(19H, m) 0 

HWJ2 4 8 3-(4-([4-(^7x^/M h -3-<{ V "f?fr<*V *?>V\ T % 
15 /|-2-7^ta7i^;i/)/o/'!y|x^ 



3- (4- { [4- (v 5 7^ -/l^ y^My^][(2-= h p = 

/l/)*/V*=vl/]r 5: y }-2-77M-a y^^y^yn/^^oc^/l^ (0.80 g, 1.10 
mraol) $3£XJ t */*'%7' hffiffi; (0.17 mL, 2.45 mraol) <D N, N-v^ ^/V^/l^ A 
20 X ^ K (15 mL) ^^TK^ft U £ i»-7K=» (0.20 g> 4.77 mmol) %M?L, 

mux is (Min^tfc fcfcn&n 10% ^Tkit-?- b y 9^mm^m^\ 

- (^^^•7W^= 3 r^^=3/97~ 15/85) idft U ^Ufa"^ (552 rag, W 

25 93%) ^mn^m^t vxmz 0 




o 
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MS m/z 562 ((M+Na) + ) 0 

l H NMR (CDC1,) 8 : 0. 91 (6H, d, j=6. 3Hz), 1.22(3H, t, J=7. 2Hz), 1.94- 
2.08(1H, m), 2. 50-2. 64 (4H, m), 2. 83 (2H, t, J=7.8Hz), 3.88(1H, br s), 
4. 10(2H, q, J=7. 2Hz), 4. 12(2H, s), 6. 15(1H, s) , 6. 23-6. 32 (2H, m), 
5 6.70UH, d, J=8. 4Hz), 6. 90-7. 45 (12H, ra) 0 

2 4 9 Z-(4-{[4-(*J7 z^-fr/ b^r^)-3--Y y^f;Ky^]7^ 
/}-2-7/^n 7 ^^;u)7°v<y^ 



3-(4-{[4-(^7i=;M h^f)-*^ y/fMy^]7 5 J }-2-7ju#u 
10 7x=;l')7"nA , y|xf/l/ (0.50 g> 0.93 mmol) <D*?/~/U (8 mL) *5=fc 
tJ!7h7t KP77V (8 mL) £ 85% Tk^ffc* y [7 A (0.20 g> 

3.03 mmol) (4 mL) Sr^^U ^fiT* 18 B#M#L7t 0 SMI-7K^ 

apx.> 10% t^ymjmm-emmmz tr s i^^^-c»wufc 0 tttm££ 

(354 mg, ifet* 75%) V X3>i, £ LX#7c„ 

NMR (CDC1 3 ) 8 : 0. 92 (6H, d, J=6. 3Hz), 1. 92-2. 12 (1H, m), 2. 58 (2H, 
d, J=7. 2Hz), 2. 60 (2H, t, J=7. 8Hz), 2. 85 (2H, t, J=7.8Hz), 4. 12 (2H, s), 
6. 16 (1H, s), 6. 25-6. 36 (2H, m), 6. 71 (1H, d, J=8. 2Hz), 6. 90-7. 48 (12H, 
20 m) 0 

mmm2 5 O {6-[({4'-[(4~t: Ko^W, l-^i/Kf h7t Kp-2H-^- 
^- 1°7 y-4--f /V) / h *i/]-2' , 6' f-/U\?7 ^~J\s-3-4 JU] / fvU) T ? 




o 
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(6- { t (2-~ hn7x 7,,v*~)v-\ t%j\ -l-^yy y 7 >v) mm 

(1.95 g, 5.00 mmolh 4-({[3'-(t W ?VW) -2, 6-V> fvHT 

7x-;M-'f^]t^V}^^)7 i l>7t Fn-2H-f-^"f (1.79 
5 g, 5.00 mmol) *5£tJ* 7 i^/Wfr* 7 J' (2.63 g N 10.0 mmol) CD h/V 
^ (75 mL) Mt7/^*/V#y|^^. (40% h/W^i^^U 4.55 mL, 
10.0 mmol) Mt 24 B#|I8Ji#Ufco 2fcStSrV 

!l*W7A^PVh^77^- (Hflfcji^yu/^f-^ = 20/80~60/40) 
•eiiUt, (6-{({4'-[(4-t Ko^r^7 h7t KP-2H-ftt°7y-W/^)^ 
10 h =arv-]-2' , 6' ^-/Hf 7 *=/U-3->f /V} ^ 5VW) [ (2-= h u? z^~)V)7.)V 

#s/i/]7 5 y}-i— <yy77y-3-^^)ii^f^^tfei»i LT#fc 0 

ft&ftfc$3R4fe«r#»:t?vl' (20 mL) *^Ts m-^cPiig&# 

^ (72%, 2.39 g, 9.99 mmol) SrJPfcfc. MStTifc* LX 24 ftfftf 

#Lfc 0 EJ&«*r*-WRU 1 M fcmt-r h V LT, 

gjl^, «JE«J6bfc 0 il^^!)*^7A^v^'77^ (W^ 
fvW^f- ^=70/30- 100/0) T-ffiiSlL-C, (6-{({4'-[(4-t 
t^Kfl>7t Kn-2H-^^-f 7^-4— h *S/]-2' , 6' -vM 77Hf!7 
x^;H-^/V)^f/V)[(2-^ l<P7x^;V)^/V^;l']7?/)-l-'<y/77 

(0.694 mL, 9.99 mmol) © N,N-^^f»A7^ K (5 mL) 
{CTK^fby ^!7A— tK?P^ (0.838 g, 20.0 mmol) £jbPx. N MUX* 2 

25 - (H^^^/P/^^U-y=40/60~80/20) "CffiJH U V-jH^^/V^ 
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bfttti&Lx, mmik&vo (i.i3 gs nx$ 39%, 3 xs) wfegiifc 



MS m/z 578 (MH + ) 0 

HWJ2 5 1 {6-[({4'-[(4-t Fndri/-l,l-v ! t^v'Kfb7k Kp-2H-^ 



10 



15 



PH 




mnme tmm^L,x, {6-[({4'-[(4-t Kn^-i.i-w^KTf^t 

K n -2H-^^- tf 7 /v) b ^ ^] -2' , 6' - v> ^ *f-;v\? y ~)V-z-4 M ^ 

t LT#^ 0 W 89% 0 
MS m/z 564 (MH + ) „ 

%W\2 5 2 {6-[({4'-[(4-t KP^-l,l-W^K7f7t Ka-2H-f" 
/]-2, 3-v>fc Kn-My , /7 7y-3-^;WSi^f/i' 



o=s. 




~CH 3 



o o 

##0IJ2 1 iPfiSfcLT^ {6-[({4'-[(4-t KndfV-l.l-^^'^K^ hy 
t Ka-2H-ft^7 y-4-^T/V)^ h ^r-y] -2' , 6' - v^ / f 7 x = ;k-3-^ yl/) 

20 14t&*i LX#fc 0 JR* 80Ji o 
MS m/z 580 (MH + ) 0 
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5 3 {6-[({4'-[(4-t Ko^^l-m^Kf b7t Kn-2H-f- 

y]-2, KB-i-^y»/77V-3-'f;WffSI 



5 HlfiW 6 i:IBI«|C LT, {6-[({4'-[(4-t KP^-l.l-^yKf h7 t 

r ^ y ]-2, 3--^ t 5 /W f-/^ fcajut^ 

**^<-^afete*fc Ltlfe, tt* 83%, 
MS m/z 566 (MH + ) 0 

10 MMM 2 5 4 3-{2-7/V^-P-4-[(4-{l-[(4-7^=^-l,3-^Ty , -^-2-^ 



3-(2-7/W^-P-4-{[(2-= h u 7i=/H X;V*^]7? / }7i^)7 , P/>° 
yiifyv (0.686 g N 1.73 mmolh (4-{l-[ (4-7 x=;l/-l, S-^T^— ^2- 

15 ^^)^f;V]/f;H7i^V)^/^ (0.389 g, 1.15 mraol) *5ctt>* hU 
y^^/U^^.T'-r ^ (0.603 g, 2.30 mmol) OfK7t -(15 mL) 

iS^^Tifft, 7 % /'7*;Hyi^f/V (40% h/Kx^ifc, 1.05 mL, 
2.3 mraol) SriP X, UT 16 B#OTif Lfc 0 KJ5S$£$cJE«tfl& U 

!SIII:yy*W7A^P^h^77>f- (10%~80% RRafA'/^^t 

20 y) -?*#$SLT, 3-{2-7/Vtn-4-[[(2--hP7i=/V)^/V*=/V](4-|l- 

[ (4-7J-/W1, 3-^T y*-;u-2-f;u) >t ^/u] ^TvW ^y^W TU]7j= 
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hgttfc (0.291 g x 3.16 mmol) <D N,N-^^f;^/^7 5 K (15 mL) B&fc 
Tk^ibU — 7k?P^I (0.265 g, 6.32 mmol) Mx., ilf 2 Bf|M# 

5 — (5%~4o% mm^f-^/^i-y) xmmvx, amit^m (0.420 gs u 

m 69%, 2 Ig) bT#fc 0 
MS m/z 531 (MH + ) 0 

H»J2 5 5 3-{2-7/k^-D-4-[(4-{l-[(4-7ai=7Wl,3-^T)/-/V-2— f 




10 o 

3- {2-7;VJr P -4- [ (4- {l-[ (4-7 * =^-1, 3-^T y~/W-2— f /l/) ^ fvKl 7 
f ;H ^) 7 ? ; ] 7 j |xf ;v (0.420 g, 0.790 mmol) 

(Dzl?;*-/]/ (6 mL) s fh7tKP77y (12 mL) *5 J: U«tK (6 mL) 
mz.7kmtV $ J»-&mW) (0. 198 g N 4.74 mmol) $:APX.T^fi-e 2.5 fl# 

15 F^m^L/t 0 K^jn^^ 1 mfcmm-vpmis, mm^^x^iaLfc 0 

zi'yxtfji'jjy&twbyyyj— (i5%~6o% B^^/^/^^y)x 

muLx, mmik&m (330 mgN w 83%) ^m^m^tLxmc a 

MS m/z 503 (MH + )„ 

20 H2&$J2 5 6 3-{2-7/Vto-4-[(4-ll-[(4-7x^/V-l, 3-^7^— /l^-2-^ 

/wO ^yi/] 7f/k}^y^/v) 7?y ] 7*0 /n 0 ^^ m.m& 
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£Hi0f4 0 tmmzLX, 3-{2-7/v^-P-4-[(4-{l-[(4-7^^;w-i,3-f-T 

5 MS m/z 503 (MH\ 7 y —fa t LT) 0 

2 5 7 3- (2-7/1^ a -4- {[4- (4- 1 Wx^;U)- 
2, 3-^t Kn-lH—f >f V-\-4)V\ [ (2-= b P 7 .XA-zft^KlT ^ / } 7 




10 3-{2-7/V^-a-4-[[(2-^ bo7i^)^^*^] (4-{[( b V f- 
/V)^;VHs^;V\^i/}-2, 3-v^t Kn-lH-^f yry-W^T? y]7 =.~M 
^a/NVSif/V (3.14. g, 4.76 mmolh (4-{[tert-^^(v 5 ^ TvU) VJJ 
^]*s3|r?/}-2,6-^^^7*=:/l/)3j?a^» (2.0 g % 7.14 mmol) *3it5^H 
f-hP^A (1.51 g, 14.3 mmol) & N tK (10 mLh /V (10 mL) & «fc 

15 O'h/^^ (30 mL) <DmWi\zm%£&, T )V^VW$k Lfcfc, 7^7^(1" 
!)7x=;^^7^y)^7^^(0) (0.275 g s 0.24 mmol) &Mz.lt 0 RJfc 
H^T/i^^H^T^ 120 °C T 16 R#|tO*#Lfc. SJ©?RSr^*P«l, tKT* 

20 (3%~60% TfifKLTs 3-(4-{[4-(4-{[tert-^/V 
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* vm*.?-* &&&&&& t tT#fc 0 nbtitzmvtyozr- yj^Ynyyv 
(30 mD m&mwT, ^hy-f^-^r^^^^y^v k a m 

THFM, 2.43 raL, 2.43 ramol) ^Pigfit* 16 B^M^L/Co 

mi<tz 0 M^v'^W^^av^^^ (10%~60% g^^/k/ 
^=¥f-^)-effiMLT, StMfcl^ (1.46 g, W 78%, 2 It) £jt&?ft:» 

MS m/z 633 (MH + ) „ 

10 HJ(i#j2 5 8 3-(4-{(4-[2, 6-^^ f ;H-(f h 7 t FP-2H-f ttf 7 ^-4- 
y(/Us!r*is) 7 31-/1/1-2, 3-v 5 1: Kp-1H— f. V-W/W [(2-= b P7i- 
/I/) ^ 7 $ / } - 2- 7^t O 7 i - 7 D /^iif 




HJi#|2 0 1 tmm^LX, 3-(2-7^a-4-{[4-(4-t 
15 ?7l/7:t-/P)-2, 3-v>fc Kn-IH-^T ^-1— f/Kl [(2-= H d 7 ^-/^ 

7 $ / } 7 x 7p y^xf f, tilb^i^rtfei i: 1 1 # 
tz 0 IK #5 ioo%„ 

MS ra/z 733 (MH + ) C 

mnM 2 5 9 3-(4-((4-{4-[(l,l-^t^v'Kf hy t Kn-2H-^^" fc°7 ^~ 
20 4-^ /I') ^iX] -2, 6-^5^:7^/^-2, 3- v^fc K^-IH-^ yf^-H 
/i/) [(2-- hP7xx/i/)7^*^/k]7^/)-2-7;i'tn7xx;i/)7n^yi 



311 



WO 2005/087710 



PCT/JP2005/004872 




4 4 bfflffifc LT N 3-(4-{{4-[2,6-v J ^f-7W4-(7 i h7 t KP-2H- 
^^-t 0 7^-4-^^^ri/)7^^yW]-2, 3-v>fc Ka-1H-^ yfy-l-^/W [(2- 

5 tbmMik&m&n&mtkydt u-c#7t 0 « 24% 0 

MS m/z 765 (MH + ) G 

Hlfc#ij2 6 0 3-{4-[(4-{4-[(l, l-S^^Kx h7 k Kn-2H-f-^t°7 y- 
4-^ ^ ^] -2, 6- fvl^ ^ -2, 3- v> t K n -1H-^ ^rV-W /V) 
T 5 y 1-2-7 7i^)yay!y|if^ 




10 o 

mMM 1 0 ilRl^fcU-r, 3-(4-{(4-{4-[(l, I-SWf-V Krfn Kn-2H- 
J-jr\i°7i/-±-'(;v)jr*i/-\-2,§-Vt3-;v7^~/v}-2, 3-i?t Kn-iiw 

/V) [(2-= )> P7i=^) ^;l/*^^]7 5 y}-2-7/Vtn7x^)7°P 

/<yR3i^-/^6>ajHflS'&*tJStfift«*i:UTfl'fc. (X* 42% 0 
15 MS m/z 580 (MH + ) 0 

6 1 3-{4-[(4-{4-[(l, l-^df-S/K^ 1 h7 t Kn-2H-^^t°y V- 
4--Y )V) -2, 6-^ ^ f/l/7 x -2, 3- v> k Kb -lH-^T Vr>-1-1 > /V) 

7U]-2-7;^B7i=;W7 , o/^|S 
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HJ60!|1 8 8 kmm^LX, 3-{4-[(H4-[(l,l-^v'Kf f7t Ko- 
2H-f-^" t'7 ^-4->f /V) ^-^V]-2, 6-v^ fvV? * =/W -2, 3-v 5 1 K P -lH-> < 

5 MS m/z 552 (MH + ) 0 

2 6 2 3-(2-77^n-4-{(4-{4-[(4-t Ko df^-1, l-v 5 ^^^ K 
7t ^ v-lYL-^--fr\£=7 IV) * h^cis] -2, 6-^^f^7x=;V} -2, 3-5^ t 

Kn-lH-W yfy-l-^f^) [ (2-= h a7i=/V) 7 K J ) 7 




3-(2-7/l^^-P-4-{[4-(4-t Kp =¥^-2, 6-^^ f/1'7 x^^)-2, 1 K 
Pt-IH— f Vfy-\-4 [(2-~ fP7j^)^^-/H7?;}7i^)7° 
p^j^fvP (0.698 g, 1.1 mmol) <D N.N-v'/f /^^A7 5 K (8 mL) 

mwifc, mm.mwT, 1-^-7-6-^7* t°p [2. 5]tf-**y (0.286 g , 2.20 

15 mmol) fcit^^y 7A (0.304 g> 2.20 raraol) 80 t "C 16 B#H 

WLfc 0 S^^±il!t[l*^^ (l-^-^r^-6-5 : -7^ t°p[2.5]^"^^^ 

(l-^-^rf-6-^7^t 0 n[2. 5]^^^VfeJ:t>'j^^^ y [7A) Sr^T 16 « 

W7i^^Pvf^77^- (10%~80% ^^^/V/-=¥f-^)-eiWMbT, 

3-(2-7^^-a-4-{(4-{4-[(4-t Kn^v-r h?t K P-2H-^ t°7 >--4->f 

*0> ^=¥^]-2,6-v J ^^/^y 31^/^-2,3-^t: Kn-lH-^f >--l-> f 

/k) [ (2-= h n 7 ^ x/uft-ju] 7 5 y } 7 *.~)V) 7°u s<y^=f-/v%:M& 
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ttttft t tT#fc 0 #bftfci^£@^7VU (15 mL) C»»L, 0 °C « 
m-^DolStfi (70%, 0.459 g s 1.86 mmol) ^riBXL, l^i&T? 3 B$ 



2 IS) fc*rfetttt*£LT#fc 0 
MS m/z 795 (MH + ) 0 

H»J2 6 3 3-{2-7^P-4-[(4-{4-[(4-t Kq^W, h 

10 kp-ih--< yry-H^)75y]7^^/H/n^yiif^ 



HJfe^Jl 0>^il:fC v 3-(2-7/^P-4-{(4-{4-[(4-t h'P^W.l-^ 
/W-2, 3-^fc Kn-lH— f yr*^-W^)C(2-= h d7j^)^;^^]75 
6 1». 

MS m/z 610 (MH + )„ 

2 6 4 3-{2-7/P^-D-4-[(4-{4-[(4-t l-it&^is Y 

7t KD-2H-f-*fcT 7y-H/V)> h^]-2,6-^^A:7^~A}-2, 3-i?t 
20 KP-lH-^f yfy-H/^7? ;]7*=^j7'B^yil 



HMJl 8 8 iTOfcbX, 3-{2-7/V^-p-4-[(4-{4-[(4-t 

m^/KTb7t KP-2H-^^-lf 7^-4-^/V)^ h*$/]-2,6— ^^A-?* 

314 
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^feS?Mtel^&M3$Jr£: fC#fCo 57% D 
MS m/z 582 (MH + ) D 

• «^!J2 6 5 3- (4-{(4-{4-[2-(^^V^^)^ h **s]-2,6-i> *^/U7 *~ 
5 /V}-2, 3-^fc KP-lH-^fX^^-W/W [(2-^ ha7*=/V)^M^]7 S 




o 



n-iH-'f yr^-H /H [ (2-^ Fn7!^)^ /w^ TS.J}7^ ^ 

10 p/^i^^/V (1.00 g % 1.58 mmol), 2-(^^^^^") / — A- (0.219 mg, 
2.06 mmol) & <fc t>* b U T^A-** 7 -f ^ (0.417 mg, 2.06 mmol) Of>7t 
FP77^ (25 mL) MWr\ 1,1' "(7 i^f 

(0.520 g N 2.06 mmol) SrjJUx. 16 «jf#L/c 0 aSfSSrvM' tf 

15 *7A^nv^77^ (10%~80% g^^/W^^rf-^) -^)ft^bT N M. 

mfcitw d.06 g , iix^.93%) ^m^^tLxmtzo 

MS m/z 721 (MH + ) C 

MMM2 6 6 3- (4- {(4- {4- [2- (^f-/^^-)^ h 3riX] -2, 6-v^ fvk? * ~ 
/I/} -2, 3-^fc Kn-lH-^f ^7 i >-l-^/^) [(2-^ fP7i=;V)^;^^]75 

20 y }-2-7^^-p 




o 
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3- (4- { (4- {4- [2- (^cfvv^) h -2, 6- v 5 / x. =/W -2, 3-^ t 

Rp-lH—f [ (2-= h P7i=;i/)^;^^]r5 /}-2-7^^- 

P 7 x ^/V) 7" H V^:x^vl' (1.06 g N 1.47 mmol) „ ^9 J — ;V (5 mL) *3 

wri>nFP77y (5 mu os-a**^ i mfe&miti- v v $j*&mm 

5 (2.94 mL, 2.94 mmol) fcflP^ Mt' 4 fl#M#Lfc D 1 

y/^7A^PV^77>f- (20%~100% SK^^/^^rf-^) b 
T\ &jate£4fe (0.804 g, IR* 79%) ^MM^i:tt#fc 0 

10 l H NMR (CDC1 3 ) 5 : 1. 22-1. 32 (3H, m), 1.52(3H, s), 1. 66-1. 82 (1H, m) , 
1.84(3H, s), 2. 06-2. 20 (2H, m), 2. 43-2. 69 (5H, m), 2. 87 (4H, q, 
J=7. 2Hz), 4.06-4. 17 (2H, m), 6.06(1H, dd, J=8. 7, 2.1Hz), 6. 46 (1H, dd, 
J=10. 6, 1.9Hz), 6.51-6.60 (3H, ra) , 6.92-7.00 (2H, m), 7. 34 (1H, t, 
J=7.5Hz), 7. 53-7. 63 (2H, m), 7. 68-7. 76 (3H, m). 

15 MMM2 6 7 3-(4-{(4-{4-[2-(^i^-/U^/l^^ = /U)^ h^r-^]-2,6-v f ^^ 
7x=/H-2, 3-5? t Kp-IH-^T yxV-l-f/W [(2-^ h P 7 x^/U) */VtJn~ 
Zl']rU}-2-7/l/tP7x^)7 , PAiyi 



3-(4-{(4-{4-[2-(^^/^^-)^ h^rv-]-2, f^7x^}-2, 3-^fc 

20 Kp-IH— f yf^-l-^^)[(2-= l>.P7i^)X/^^V]7?;}-2-7;^ 
□ 7x^V)7'PA'y^ (0.804 g, 1.16 mmol) ©gfcgfcrcfvU (20 mL) ffftR 
IC, 0 °C Ji#T, m-^PPilftASK (70% N 0.716 g, 2.90 mmol) ZMz., 
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7A^v^77^(- (4o%~ioo% mmx-T-fr/^y-^x-mmL, %mit 

&m (0.620 g N W 74%) Zm&WVok UT#fc 0 

*H NMR (CDC1 3 ) S : 1.44(3H, t, J=7.5Hz), 1.53(3H, s), 1. 65-1. 80 (1H, 
m), 1.86(3H, s), 2. 02-2. 19 (2H, m), 2.42-2.56 (1H, m) , 2. 59 (2H, t, 
5 J=7. 7 Hz), 2. 86 (2H, t, J=7. 7Hz) , 3. 15 (2H, q, J=7.5Hz), 3. 38 (2H, t, 
J=5. 1Hz), 4.38(2H, t, J=5. 4Hz), 6.07(1H, dd, J=8. 8, 2.0Hz), 6.45(1H, 
dd, J=10. 6, 2.0Hz), 6. 51-6. 60 (3H, m), 6. 90-7. 00 (2H, m), 7. 35 (1H, t, 
J=7. 5Hz), 7. 54-7/ 66 (2H, m), 7. 68-7. 77 (3H, m)-„ . 
MS ra/z 747 ((M+Na) + ) c 
10 3-{4-[(4-{4-[2-(^^/l^^/V^^/W^ h3rf]-2, 6-^ fvW 

7 x.~M-2, 3-v^t Kn-1H— T yr^-W^)7^ ;]-2-7/l/tD7i=/l')y 




o 



3- (4- { (4- {4- [2- (^fvk* ;Vfc~;V) J. h * v^-2, 6- f^7x - 
15 2,3-v>t Kp-1H-^ yry-l-^^)[(2-= hn7x=/l/)^;l/*^;l/]7$;}- 
2-^/^a7^^/P)^in^^^ (0.620 g N 0.856 mml) *J «fc tM 7° 
& (0.181 mg s 1.97 mraol) (O N,N-^^f;V*M7^ K (20 mL) WRfcik 
mfcV s ?-$&-7km%> (0.143 g, 3.42 mmol) *Mx., ^fiT* 2.5 
Lit., KJSifc&zKTMfrJRU 1 »j£*«t?t»JBlLfc©'feftit*^T**bWUfe. 

SltS:->!)*W7A^ n-7h^77^- (^-^ri^>~25% ftfca Tvl'/'^ 
*f-^) TitSSiU #bHft»i*B*x^ (10 mL) fcJgflFS*, 4 

it^m/m^^/^m (o. no mD T«t5ri:ia^ sjs'b-a^^ 

£J£J. (0. 127 g N Jfc* 26%) t LT#fc. 

25 »H NMR (DMS0-d 6 ) 5 : 1.27(3H, t, J=7. 4Hz), 1. 72-1. 85 (1H, m), 1.88(6H, 

s), 2.35-2. 53 (5H, ra), 2.72(2H, t, J=7.5Hz), 3. 20 (2H, q, J=7. 4Hz) , 
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3.60(2H, t, J=5.6Hz), 4. 34 (2H, t, J=5. 6Hz), 5. 06 (1H, t, J=6. 9Hz), 
6. 54-6. 67 (2H, m), 6. 76 (2H, s), 6. 90-6. 97 (1H, m), 7. 06 (1H, t, 
J=8. 5Hz), 7.24-7.32 (2H, m) 0 
• MS m/z 540 (MH\ 7>J-ftt tT) 0 
5 6 9 3-[6-({[4'-(2-^ h^V^ Y**y)-2' ,6' -i? * ?/U}?7 




o 



H3&#J9 7 tmm^LX, 4'-(2-cn h^v-^i j. ^ - 2 ' , 6' -v^ 7 * 

10 ^a>b*»k^»*'jiftjiiitt»i: Lxnfto urn 72% 0 

MS m/z 477 (MH + )„ 

7 0 3-[6-({[4'-(2-J-h3^3i h^Vj^'^'-^^^Vtr^a^ 




o 



15 HiiMl 8 8 £|5]$^LT, 3-[6-({[4'-(2-^ h^v-^ hdf-^)-2',6'-^^ 
MS m/z 463 (MH + ) 0 

Hii#|2 7 1 3-[2-({[4'-(2-^k*v'^ h^V)-2',6'-^^^/Hf7^ = 
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o 



~;V-Z-UJVA/V*ft Kfccfctf 3- (2-7 5 / fc° U ^ /V) ^ o'^ f 

;vfrbmm<k&vo&i&&?bvt l ®>kLxnito w 33%„ 

5 MS ra/z 464 (MH + ) D - 



H»Jl 8 8 kmmzLX, 3-[2-({[4'-(2-^ f>=*f^ h -2' , 6' / 
10 ^^71=^-3- f f/W7 5 /) t°y ^ v^-5-'1'/l/]7 0 PA < :^'^5v^ 
;&>^J®^b1^&M&^&il£: UT#fc 0 J|X^ 39% 0 
l H NMR (CDC1 3 ) 5 : 1. 20-1. 31 (3H, m), 1. 97 (6H, s), 2. 56 (2H, t, 
J=7.0Hz), 2.75(2H, t, J=7. OHz), 3.6l(2H, q, J=7. OHz) , 3. 76-3. 82 (2H, 
m), 4. 08-4. 18 (2H, ra) , 4. 64 (2H, d, J=5. 3Hz) , 6. 50 (1H, s), 6. 66 (2H, s), 
15 7.0K1H, d, J=7. 4Hz), 7. 10(1H, s), 7. 24-7. 43 (1H, m), 8.16 (2H, s) 0 
mMM2 7 3 3-[2-7^a-4-({4-[((3-^^-/I^y^) {4-[4-( h V 7 /V* 
n / 3-^7 M T ? / ) / f tV^sVM 7* % J ) 



H.C^O. 




OH 
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3- (2-7 M P -4- { [ (2-= FB7i */^* 7^/17 x =/V) 7°P 
yRxf/V (1.04 g^ 2.63 ramol) N 4-[((3-^ f /V^f /W) (4-[4-( h 9 

p y f-/^) 7 x 3-fry-;H-^ /H t ^ / ) y f-^] y / ? j 

■ ~-)V (0.950 g N 2.19 mraol) *5 £Xt h «J V x^/l'** 7 >f ^ (0.862 g N 3.20 
5 mmol) ©TF7tKP77^ (10 mL) S$^£T»t, T^tf/l^^g 
v?x?Vl/ (40% f/HyM, 1.50 mL, 3.29 mmol) 16 B#|Wt8#Lfc, 

£OS»$U£MU UffrUyK? h^77^- (3%~60% 

g^x-f-ZV/^if y) TfJRIiiiLTs 3-(2-7;Wtn-4-{{4-[((3-^f/V7 i f 
;W) {4-[4-( h JJ 7;Vtn^f/V)7x=;H-l, 3-^X^-^-2— f/V|7 5 J)* 
10 f-Ay\-<y 9 JM [ (2-= h a7i^)^M^] T ^ / } 7 x~/V) 7p '*VWt 
**f->V%m&toWtot LtHfc, ^btlfc^^^cfc^y/l-^^hW (0.365 
g> 3.96 mmol) <£> N,N-^^f ^*M7 5 K (20 mL) «^7K^b f ^ V & 
-T^fPfe (0.332 g s 7.92 mmol) &#n;i> itf 2 iSifflMfL*:. SII'S 

15 Mkfl^ «JE*R8Lfc„ »Sft J /5#W5A^B"rb^77-f'- (5%~45% 

ffi®£^3-/u/^*y-^)x*mmvx, mmik&yo (0.450 gN nx* 33%, 2 ig) 

l H NMR (CDCI3) 5 : 0.94(6H, d, J=6.0Hz), 1. 18-1. 30(3H, m), 1.49- 

1.67(3H, m), 2. 54 (2H, t, J=7. 7Hz), 2.84(2H, t, J=7. 7Hz), 3.43- 
20 3.49(2H, m), 4. 06-4. 17 (2H, m), 4. 28 (2H, s), 4. 75 (2H, s), 6.24- 

6. 36 (2H, m), 6. 80 (1H, s), 6.96(1H, t, J=8. 4Hz), 7. 29-7. 36 (4H, m) , 

7.60(2H, d, J=8.4Hz), 7.94(2H, d, J=8.4Hz)„ 

MS m/z 628 (MH + ) 0 

7 4 3-[2-7/Wto-4-({4-[((3-^f /V) {4-[4-( h J) 7 

25 n / f-fV) 7xx;H-l, 3-^7 /-/^2-^ /H7U)^ f-frl^WM 7^/) 

7x^/k]7n/N7| 
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o 



3-[2-7;^D-4-({4-[((3-^f-/^^^){4-[4-( h V 7/^0^^)71 
=^]-l,3-f-ry-^-2-^;HT5 J) **f-)V\^yyjv)T % /)7j^]7p 
(0.450 g, 0. 720 mmol) 0^ / — (6 mL) *5 £ t^X h 7 t 
5 KD7?y (15 mL) m&feWiK 1 ^TK^b^bU. !7A (4.32 mL, 4.32 

mmol) %MZ-X. 60 °Ce 1 lTO«Lfc 0 KJ&21l^j£r 1 ^^Sfc-e^P U 

(0.274 g, JIX* 64%) *m&1&M,k Lt#fc 0 
10 X H NMR (CDC1 3 ) 6 : 0.94(6H, d, J=6.0Hz), 1. 50-1. 68 (3H, m), 2. 61 (2H, 
t, J=7. 7Hz), 2.85(2 H, t, J=7. 7Hz), 3. 42-3. 50 (2H, m), 4. 28 (2H, s) , 
4. 75 (2H, s), 6. 25-6. 37 (2H, m), 6. 80 (1H, s) , 6. 97 (1H, t, J=8. 4Hz), 
7.31(4H, s), 7. 60 (2H, d, J=8. 1Hz), 7. 94 (2H, d, J=8. lHz)„ 
MS m/z 600 (MH + ) 0 

15 mmm2 7 5 3-[2-7^tn-4-({4-[((3-^f^7f ^) {4-[4-( f y 7/^ 

•7 ^~)V]7us^m. — JfiSMft 




HWJ4 OiPliaT, 3-[2-7/V^P-4-({4-[((3-^^/^f-/^){4-[4- 

20 ( h y 7/^0^^) 7i=/H-i, 3-f 7y-;v-2-^;v)7 5 ;) 

66% 0 

MS m/z 600 (MH\ 7!l- ffc£ UT) 0 
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«#|2 7 6 3-[4-(|[4'-(2-i^i/i h 3^)-2' , 6' *f-;V\? y 




^/V-3-*;i^/Vi'f t K&cfcU* 3- (4-7 5 y-2,6-v J 7^^t a 7i=/l')^n/N'y 
^^/p^b^M^^Sr^#,»^t LT#fc 0 Jfc* 78% 0 
MS m/z 512 (MH + ) D 

7 7 3- [4- ({[4" -(2-.x V*^*- f^^)-2',6'-^f;Hf'7x = 
;u-3-^T /w] y fvW 7 5 y ) -2, 6- v 5 7 )VJr n7i =-/u] 7" p ^ y& 



H»Jl 8 8 fcRWHELT, ■3-[4-({[4*-(2-3i h^v^ h *^)-2* , 6' -v>y 
MS m/z 484 (MH + ) 0 

HiS$|2 7 8 3-{2,6-'77^tB-4-[(4-{[(2-7xci;Hf/V) (4-7i=;^ 
1,3-^7/^-2-^^)7; 7]^ f/l'}.'<y^)7^ 7 ]7x=;H7"P^yil 



H.C^O. 




OH 



o 



'N' 





o 
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mn&m9 7 tmmzvx, 4- { [ (2-7 x .^^xf ^) (4-7 ^ 3-f 7 y 

-;V-2-s( )V)T % yJ^f-yW^^XT/^t K*5j:tf 3-(4-7^-2,6-^7;V 
to7xx^)7n^Vixf;^^I^^ifeifttfei LT#fc 0 W 
24%„ 

5 MS ra/z 612 (MH + ) 0 

1, 3-^7^-^-2-^ /v)75/]^ 3vW ^ V v>/u) T ? / ] 7 * ~;v) X n /< > ft 



HMJl 8 8 fcEI*fcL"£\ 3-{2,6-v ! 7/^p-4-[(4-{[(2-7^^^^ 
10 ;V) (4-7*sM,3-f7^-2->f^)7 5 ;]^f/H^^)7 5 /]7i 
^}7 0 P^^^^^bM'fb^$rMfe.^i LXmtc 0 JR$ 67%„ 
MS m/z 584 (MH + ) 0 

mWl 2 8 0 3-(2-7/V^-n-4-{[4-(4-y h * *S-2, 6-v^ <?}Vy x. - 
2, 3-i> t K P -1H-- T ^7* ^]7U)7i Xp /< ^ft^/w 



H»J2 5 4 <tP3$I^LT, 3-(2-7^P-4-{[4-(4-t Ko=5r^-2,6-^ 
?VH7 = -2, 3-i>t Kn-IH-^T 1/7^-1-4 flA [(2-~ bn7xx;l/)7/l/* 

LT#fc 0 53% D 
20 MS m/z 462 (MH + )„ 

^ii^j2 8 1 3-(2-7/^P-4-{[4-(4-y h 3^-2, 6-v 5 /* ^7^^/l-)- 
2, 3- v 5 1 K p -1H-- ( >t /A T % J } 7 * X P /< i'ft 





15 



o 
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HJ60H1 8 8 tmm^LX, 3-(2-7^P-4-{[4-(4-7< h * %/-2, 6~v^ f 

=^*»b*JHft^*«r*ft»ltt*i Itifc. W 100% 0 
5 L H NMR (CDClj) 8 : 1. 76-1. 89 (1H, m), 1.95(3H, s), 1. 96-1. 97 (3H, ra) , 

2. 41-2. 61 (3H, m), 2.65(2H, t, J=7.7Hz), 2. 89 (2H, t, J=7. 7Hz), 

3. 82 (3H, s), 5. 01 (1H, t, J=6. 7Hz), 6. 38-6. 46 (2H, m), 6. 67 (2H, s), 
7. 02 (2H, t, J=8.4Hz), 7. 23-7. 36 (2H, m) D 

8 2 3-(2-7/k;tn-4-{[4-(4-^ b *i/-2, 6-vM ^7i=;V)- 
10 2, 3-5?fc KP-lH->f yfy-H^T 5 / } 7x^)7p/^K ^Bfeifc 




H»J4 0 tH^LT, 3-(2-7/^P-4-{[4-(4-^ b^v"-2,6-^^^ 
7 au ~;v) -2, 3- v 5 1 K n-lH-^f W /W] T 5: 7 } 7 * ==-M 7° p l/ffcfr 

fe*JBfls£*fcfcfiJfcifti LT#fc. JR* 66% 0 
15 : H NMR (DMSO-d 6 ) 5 : 1. 77-1. 93 (7H, ra) , 2. 31-2. 53 (5H, m), 2.68- 
2. 78 (2H, ra), 3. 75 (3H, s), 5. 04-5. 12 (1H, m) , 6. 55-6. 80 (4H, m) , 
6. 95 (1H, d, J=6. 2Hz), 7. 10 (1H, br s), 7. 23-7. 36 (2H, m)„ 

8 3 3-[4-({4-[(3,5-v ? 7^nyl/-lH-t°7i/— fr-l-j jV) /■ 77J7J- 

20 
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3- (2, 6-i^7^t o-4-{[ (2-- f P 7 i 7 ^ / } 7 1 ^yv) / 

u/*y&L^ ! 7-;U (0.425 g s 1.03mmol) s {4-[ (3, 5-i?7 * —/V-1H- if 7 V*— 
/I^K^)^f^]-3->fy^P#^7s^}^^>/-^ (0.315 g, 0.790 
5 mmol) &£XJ l 'h V 7 ^~/l>-foX7 4 y (0. 312 g v 1. 19 nunol) OffnKP 
77"y (15 mL) mmZ&M.TMWLs 7/^/V#^^f^ (40% h/l^ 

0.540 mL N 1.19 mmol) M;L 16 WmMWLtc 0 Rffot&%ffi&&ffi 
U »Vy*W7A^P-7b^77^- (20%~80% |^aifvP/^dr 
f-y) T'tiLt, 3-(4-{{4-[(3,5-v f 7cc^^-lH-t°7y— )V-\-J ^) 
10 ^]-3-^ y^PTjfdr^^y^} [(2-~ h o7s=/V)^^*^]75 / }-2, 6- 

^7^tP7 *~/i>)7'x2;*y%t*?7i'%&&mW:V!it LT#fc. #b^7t»^ 

fe^iUM/I^^ hfNtt (0.169 g N 1.84 mmol) <D N, N-v 5 ^ 7 5 

K (15 mL) «fttHl*ttfl;y^!jrA-*!Rl4b (0.154 g, 3.68 mmol) SrJPx. % 

' lit- 2 B#F^wtrto ssit^ife^^Srip^x mmWTktmm-km.TkT: 
a^p-7^77^ (5%~4o% mm^-f-^/^i-y) x»mmLx, *jh^ 

£fe (0.431 g> lfc*S 90%, 2 Xg) &ffeiWHT#fc 0 
l H NMR (CDC1,) 5 : 1. 18-1. 27 (9H, m), 2. 47-2. 55 (2H, m), 2. 82-2. 89 (2H, 
m),. 4. 12(2H, q, J=7.1Hz), 4.20(2H, d, J=4. 2Hz) , 4. 47-4. 59 (1H, m), 
20 5. 38 (2H, s), 6. 02-6. 17 (2H, m), 6. 70 (1H, s), 6. 76-6. 82 (3H, ra), 7.27- 
7.45 (8H, ra), 7.83-7.90 (2H, m)„ 
MS m/z 610 (MH + ) 0 

mMW2 8 4 3-[4-({4-[(3,5-> ? 7'^^/U-lH-fc 0 y f/V)^^]- 
3-^T y7°P^^y^M7^)-2, 6-^7;VtP7s=^]7'P/''yjl 
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3- [4- ( {4- [ (3, 5- P 7 i =/U-lH- f 7 /W W ^) fvV] -3r^ 7 7° n # 
^ ^ y i?^) 7 5 / ) -2, 6- 7 a 7 1 = ^ o ^° yi^f /l' (0.431 g, 
0.710 mmol) <D^$/— )V (5 mL) % x h 7 t KP7.7V (8 mL) 
5 1 ^^TK^bT* h V $ A (2.12 mL, 2.12 mmol) *Mz.X 60 1 l$||Qjft 

if;H^-f^ — ^rt^bS^IL, mmit^ (0.310 g N J|X#? 75%) £ 

10 X H NMR (DMS0-d 6 ) 5 : 1.14(6H, d, J=6.0Hz), 2.33(2H, t, J=7.8Hz), 
2. 65 (2H, t, J=7.8Hz), 4. 18 (2H, d, J=5. 7Hz), 4. 49-4. 63 (1H, m) , 
5. 30(2H, s), 6. 19(2H, d, J=10. 7Hz), 6. 65(1H, t, J=5. 8Hz) , 6.71- 
6.77(1H, m), 6. 78-6. 85 (1H, m), 6. 92-7. 03 (2H, m), 7. 25-7. 35 (1H, m), 
7. 37-7. 51 (7H, m), 7. 79-7. 88 (2H, m), 12. 13 (1H, s) 0 

15 MS m/z 582 (MH + ) D 

2 8 5 3- (4- {[4- (2, 6-v J ^^7^/ *c*s)-2, 3-i^fc Fa-lH-^^7* 
V-\-4 IV\ T % J } -2- 7 /Utf- D7x=/U)7p^' ^ ^ ?Vl/ 




o 



HJ&#|2 5 4 i: PI LT, 4-(2,6-^f;i/7x;^i/)^yyy-i-t^ 
MS m/z 448 (MH + ) 0 
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MMM 2 8 6 3-(4-{[4-(2,6-^^7^/^v/)-2,3-v?t Kp-UW^X 
^]7U) -2-7 As* n7i /n^ 



mMMl 8 8 iH^KLT, 3-(4-{[4-(2,6-v J ^^7U7^y ^i/)-2, 
Kp-ih-> { yfy-HMT^y )-2-7/i'tP7x=;i/)7 , D^y^xf^f ) 
*S*b£»fc*l&ISi&£ LT#fc 0 Jfc* 47% 0 • 

'H NMR (CDC1 3 ) 5 : 1. 90-2. 05 (1H, m), 2. 13 (6H, s), 2. 60-2. 74 (3H, m), 
2. 89(2H, t, J=7.6Hz), 2. 93-3. 05 (1H, m), 3. 12-3. 24(1H, m), 5. 01 (1H, t, 
J=6.7Hz), 6.22(1H, dd, J=7. 6Hz, 1.0Hz), 6. 42 (2H, . d, J=10.6Hz), 6.91- 
7. 19 (6H, m) 0 

Hl^iJ 2 8 7 3-{2-7/M-p-4-[(4-{[5-( h U t° JJ i?>-2-4 

>V]jr$rV\-2, 3-^fc KP-lH-^y^y-l-r/^T^ y]7i=.^}^P^y|x 



$mm2 5 4i^iiaT> 4-{[5-( h y ^/l^P^A) t*y i?y-2— f AO 
^-^^}^y^y-l-^--/P*5 J;tf 3-(2-7/^D-4-{[(2-= hD7xx;l/)^ 

#fc 0 » 39%, 
MS ra/z 489 (MH + ) 0 

£ffift|2 8 8 3-{2-:7/M-P-4-[(4-{[5-( h V 7 )Virn * jV) fc'JJ i?y-2-J 
-2, 3-^ t Kn -uw yry-i-f A) T 5 y ] 7 * =/W 7° a 




o 




o 
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-OH 



MMM1 8 8 tmmKLX, 3-{2-7/l'ta-4-[(4-{[5-(hy 

/ p /^|xf ;^^«t)^|feg| ^ UX#fc 0 « 65% 0 
5 'H NMR (CDC1 3 ) 6 : 1. 81-1. 96 (1H, m), 2. 50-2. 75. (4H, m), 2. 77-2. 95 (3H, 
m), 5.02(1H, t, J=6.8Hz), 6. 36-6. 48 (2H, m), 6. 94-7. 12 (3H, m) , 7.24- 
7.36 (2H, m), 7. 91 (1H, dd, J=8. 7, 2. 5Hz), 8. 43 (1H, s) D 

8 9 3-(2,6-v ! 7;V^-P-4-{[4-(4-^ f> iX-2, 6-v 5 ^ ^vV7 
;w) -2, 3- i> t Fa -UW ^7*:/- W ;v]7^7)7x 7° n j^/v 



H*fi#ij2 5 4 tli^klLT, 4-(4-pf h ^ iX-2, 6- a: ^ 
y-l-^-z^J:^ 3-(2,6-v ? 7/^p-4-{[(2-= h ^=.;v)^}Vts^)V\T 

m 66% 0 

15 MS m/z 502 ((M+Na) + ) 0 

HJi^j2 9 0 3-(2,6-v J 7^^-n-4-{[4-(4-^ h * ls-2, 6-*J t >V7 
;w)-2, 3-v>t Kn-1H— i V*fV-\-4 )V\T % / }7i^)7n^y| 
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H2ffe0ijl 8 8i|^iHLT, 3-(2,6-^7/^p-4-{[4-(4-^ V*is-2,6-*? 

%mftmt C 27 H 27 N0 3 F 2 1 LT 
5 frJMt: C, 71.82; H, 6.03; N, 3. 10 o 
M9kHL- C, 71.76; H, 6.28; N, 2.91, 

9 1 3-(2, 6-^7/W^-p-4-{[4-(4-^ Ki/-2,6-^^f/P7i- 
/U)-2,3-^fc Kp-IIW ^x>-W/KlT ^/}:7^.^):/p^>'$? 



10 HJfeflH 0 i|^«HlLT, 3-(2,6-v J 7y^D-4-{[4-(4-p< h =¥^-2, 6-v^ 

* ~/w) -2, 3-v> t K p -m-> T yfy-l-f /v]7 5/ }7 * -fn^v 

mfrbmmik&m%M&ifeghtLxnti 0 « 79% D 

Tcmfttirm c 27 h 28 no 3 f 2 ci fctt 

ff^ilt: C, 66.46; H, 5.78; N, 2. 87 0 
15 XII: C, 66.43; H, 5.81; N, 2. 58 0 

mMM2 9 2 3-{4-[({4'-[(l, l-m'>Kr b7 t Kn-2H-^^-k'7^-4- 
h * V] -2' , 6' f-jv }fy^ -;W3-f />} tvW 757] -2-7/1^ 



20 3-(2-7/^P-4-{[(4'-t Kn^fi/-2',6'-^^H^7*=^3->f/U)> 
fvU] [ (2-c= h P 7 * ~)\sy*>Vfo~jV\ 7«;}7*=/l/)7 , B^y» tert-:/^ 
/l" (0.60 0.95 mmol) N x h 7 fc K P-2H-^t° 7,^-4-^ /M ^ y — /V 
(0.14 g N 1.05 mmol) JiitfMJ 7ss;V^7^ ^ (0.28 g, 1.05 mmol) 
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Ofh7t Ko7?y (5 raL) Mf, |!&PT, T/v'^/Hylv'if 
/l- (40% Y/V^y^W., 0.56 mL, 1.24 mmol) ^r^Px. 2 B#ffiJf^Lfc 0 
^c±x!i^:i;<7>f*|g (7 h 7 t K p -2H-f t ^ 7 ;M ^ y -/K hV 

7^-/^x7 j yioXnTyi?^/^^^^^) Sr;&n&, £bK 24 f# 

4fe (0.23 g) £#7t 0 (2 mL) flSjRfc % 0 °C Jf# 

T, m-^ PPia5fe&#ife (70%, 0.16 g, 0.64 mmol). ^*Pxl s £SL"C 3 BR 

10 h y !?iT«, #£E»«Lfc. ig^!)^W 7 A^P-7h 

?7~7 4— (^^•7 v ^/^^^-/^=9/l~^^i^>'/^^f-/U=3/2) -CffiSH U 
3-(4-{({4'-[(l, l-v^^ Kx h7 t fr) * 

^]-2' , 6' - i^^ f ;Hf 7 i^/!/-3-^f;Ul ^ f ^) [ (2-^ hB7i^)^* = 
^]7$;}-2-7/VtP7s^)7 , P/^i tert-'^TVl' (0.13 g, 17%, 

15 2 Ig) LT#7c 0 3-(4-(({4'-[(U-^^F 

4 IV] J [(2-^hP7x^) x;VTb=.jV] 75/1 -2-7 >VOr P7x^)7 
w*yWt tert-^TVW (0.13 g, 0.16 mmol) 33 J;7jt^ )V%7° hffK (0.03 mL, 
0.49 mmol) O N,N-i;^f;^;l/A7 5 K (2 mL) ifi»T, 7K$? 

20 it])f-9^~7K^ (0.04 g, 0.98 mmol) ^JPx., ^tf 1 flfcti^Lfco K 

C^drf-^/^m^^=9/l~^^i7-W^i!3:^=l/l) THRL-Cv 
4» (0.08 g, JtZ* 85%) &M&1£&k Lt#t 
25 MS m/z 596 (MH + ) D 

HWJ2 9 3 3-{4-[({4'-[(l,l-v ! t^^KfF7k K d -2H-f-^ t° 7 ^-4- 
. -f^)^ hdr^]-2',6'-v f p<^/Hf7^nyW3— f/W^^/P)T 5 /]-2~:7/M- 
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cr 



O' 




OH 



O 



3-{4-[({4'-[(l,l-^^F7h7t Fu-2H-?*\?7 /U) / 

. ^]-2' , 6' -v 5 ^ ?-JV\Z7 i=/W3-/f /V} y fvW) T ^ ;]-2-7;^C7 ce 

7us<yWl tert-^'^/V' (0.08 g s 0.14 mraol) Oit-fb^^^^ (2 mL) ^ 
5 fC, 0 °C " h y 7^tP»» (2 mL). Ilf 2 NPWft^Lfc. 

ii£Sr»*3:^4/-^^ya»feif*ft**T, ^s^b-a-fe (0.06 gx jr* 78%) 

LT#fc 0 
10 MS m/z 540 (MH + ) D 

9 4 3-{2-7^n-4-[({4'-[(4-t Ko^f h7t Kn-2H-^ 
t'7 iV) * Y ^]-2' , 6' -SM f/Hf7i =/W-3--l' /W ^ 5vV) 7 ^ / ] 



15 mMM 1 0 £ mm\Z LT, 3-(2-7^to-4-( ((4' - [ (4-t KP ^Vf h 5 t 
K P -2H-^^- tT 7 V-4-r V] -2' , 6' ^VW tf 7 a =/U-3-^ /W ;>< 

[(2-= h n7i=;P)^;v*=;H7^ /} ^-AOt/p/^^^vWi^ 
M'fb^^^fe»»it-C#7c 0 62% 0 
MS m/z 552 (MH + ) Q 

20 Hil#!j295 3-{2-7/VtD-4-[({4'-[(4-t Kadrv'f h7t Kn-2H-ft 
y-4— < /W) y h * V]-2' , 6' -i^ ^ tT7 ^ ^/W3--f /l^} ^ f)V) 757] 
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3-{2-7/M-P-4-[({4'-[(4-fc Ko^fb^t KP^H-^tf 7 
. h^'>]-2 , ,6 , -5?7«f-/Hf7*=/W-3->f^}^^A')T5y]7*ciA'}-7* 
p/-?y^n5vw (0.81 g, 1.47 mmol) <D / # / — /l/ (8 mL) fcitfxhyfc 
5 KP77^ (4 mL) - Ofi-fr*|C, 1 M akSMfc?- r !> (4.41 mL) Sr 

an*., 50 t x* 1.5 mmmwvtz, rjss#*i m ^-e^iptrt^, m^x. 
=2/3) Tf««iu m&®ftm%mc (0.79 g > 0 #&ftfctt<**&a«a?7w 

10 (6 mL) U ^i^/UfcVBfe (0.15 mL, 1.52 mmol) ^^Px.fc 0 

(0.81 g% JDi^ 89%) «r*lfelS*i:UT#fc. 
MS m/z 524 (MH + ) (7 y — LT) t 

H»J2 9 6 3-{2-7/M-P-4-[({4'-[(4-t K n Kx h 7 t K 

15 P-2H-f-^-t 0 7y-4— iAs)* b*i/]-2' ,6' -*J**?-JV\?7 

/ ]7i=;H7*B^y|x^ 




3-(2-7/M-n-4-{({4'-[(4-t: Ko^>T b 7 t K p -2H-f-^ t° 7 ^-4--Y 
/L/)y h^i/]-2" , 6' -^^ f /Vlf 7 1 =;V-3-^ />} ^ f /t/) [(2-= ^P7x^) 
20 ^/U/^=/P]T?y}73i^/>)7 P P^X^ i ^/U (2.24 g, 3.04 mmol) 0gpj$ 
(15 mL) Wi:, 0 °C »T> m-*naii&&#!fc (70^ 0.46 g, 
1.88 mmol) S:Jn^. N Mt? 3 0M{g#L-fc o RjfciRS: 1 M tKM^ h y 
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^m^^^Wt^f-A^/^ ?S~-*=n/3) X'ffiU^Xs 3- (2-7^ B -4- 
{({4'-[(4-k Kp^-I-^^ Kr h7 t Kn-2H-f^k°7y-4--f/k)^ h=¥ 
v']-2',6'-v J ^^^f f 7^^/l/-3-'l'/W}^ f-A/) [(2-~ h P7^^7V)J^7V*:^ 
5 ;U]75;|7i=/V)7'a^yixf/v (1.36 g, » 60%) £4£& 

t LXntz 0 mbtltc 3-(2-77^D-4-{((4'-[(4-fcKpdr^-l-t='r^Kf 
h7t KP-2H-^^-t°7y-4-^^)^ h -2' , 6' - v'^ f ^ tf 7 i =/l"3-^ 
/W^fvU) [(2-~ FP7i^)^^^]7^y}7x=/V)^P/^iif 
(1.36 g, 1.81 mmol) *3 £OM /I'TJ 7° (0. 38 raU 5.43 mraol) <D 

10 N,N-v^fvl^/l^T5 K (10 mL) M»#T* T^b!)?"^-* 

fflfe (0.46 g, 10.86 mmol) ^JPx. N I^^T 3 H#ITO#Lfc 0 £JM£« 

m> mmmmLtz, m^^vti^^y^y^^Y^yy^- (^f-w 

^ai^=9/l~i^^^/l.) Tlt^L^ «ffifb^^ (0.52 g, Ifc* 50%) 
15 ^l«fti:LT||fc 0 
MS m/z 568 (MH + )„ 

9 7 3-{2-7;w^n-4-[({4'-[(4-t Kb Srv'-i-^^rv' Fr F 7 t K 
v-2H-?-sl- \fy y-4-J/l') * Y **/]-2' , 6' -v^ fvHf 7 i^;l/-H /W ^ ^ 
^)7^]7i=;H7n^7S 




mmmi otmm^^x, 3-{2-7^^-B-4-[({4'-[(4-t kp^-i-^ 

Kfh7t KB-2H-^-^-t°7^-4— f/W)^ h^^]-2',6'-v ? ^^/H^7^^/W 
3--T /W fJV) 7^/]7x=;H7 , p ^' ym^f-frfr b mMik&'%) 
t LT#fc 0 « 85% 0 
25 MS m/z 540 (MH + )„ 

333 



WO 2005/087710 



PCT/JP2005/004872 



9 8 3-(2-7/U^-P-4-{[(4'-.t , 6' -*? /. f;i/t'7x = 

/W3-^ /I/) ^ fvl/] 7" ^ / } 7 ex n/k) 7° p /•? t ert-T*^ 




/W^kxt K&£0 3-C4-T5: y-2-7;^P7^-7W)yp/N°y^ tert-:/^ 
MS m/z 450 (MH + ) e 

H)«2 9 9 3-{4-[({4'-[3-(^^/k;}>^^ / /)7 0 P^^^]-2' ) 6'-v ; p<^ 




3-(2-7;^D-4-{[(4'-tF^ *S-2' , 6' - P / \f7 x. = 7^-3 — f /V) ^ 
f^]7 5 /Jyx^/P/^i tart-T^/l" (0.67 g N 1.49 mtnol) © 
N,N-^^V*/WAT* K (7.5 mL) 0 V MWT, ^miti~ b V <7 A 

(60%, 0.06 g, 1.49 mmol) Mt? 1 l$lflJifc#Lfc& % (3-7p^7° 

o^/l/)^7*y^if^ (0.60 mU 2.97 mmol) & «t U?3 >7{b^ JJ !7A 
(0.05 g> 0.30 mmol) fcJP*.*:. 50 V t? 5 B^ffl, ^©iilf 

1^7 (^^f-y/^^^^=9/l~^^f-W@^^f^=3/7) T?fit$S 

LT\ (1.05 g) fcfcfc. #btlfc»«*Oh/HV (5 mL) 

ic, fy7;^nit (5 mL) SrSfi-CJu*., 1 H$(M}$ Lfc 0 £J»«BE 

^tkt^^l, m*Bmi-hy v&x-ftmk, fmmm\^it 0 mm*ft® 
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HPLC T'ffMLT, $ta<k&to (0.29 g% 34%, 2 IS) ^ifi|»i:t 

MS m/z 572 (MH + )„ 

11*^3 0 0 3-(4-{[(4'-{[tert-yf-/Kv J ^^)^y/H^^rv'}-6-^ y 
5 ^ , pxK^^-2',6'-v j ^^H^7^^-3— f/UM^vkl [(2-= fn7i=^)7 
/Vfc^jV] T % J } 7 x^^) 7°P /^^rc^vV 



31110115 0 Lt\ (4'-{[tert-^/Ki?^^/V)^y /W]^^^}-6- 

^ Vfu-^^ri/-2' , 6' -v'y f IV tf 7 1 =/W-3—f iV) * 9 J — /V*5 J; t>* 3- ( 2- 7 
10 /M-p-4-{[(2-~ bP7x=;i/)^/i/*^/v]7 5/ }7x=^)7'n^yixf 
/^featJHflS-frlfcSrjlfefttt*^ bT#fc 0 JR* 77%„ 

l H NMR (CDC1 3 ) 6 : 0. 21 (6H, s), 0. 99 (9H, s), 1.08(6H, d, J=6.0Hz), 
1.2K3H, t, J=7.2Hz), 1.79(6H, s), 2. 53 (2H, t, J=7.7Hz), 2. 87 (2H, t, 
J=7. 7Hz), 4. 10(2H, q, J=7. 1Hz), 4. 18-4. 28 (1H, m), 4. 84(2H, s), 
15 6.51(2H, s), 6. 68-6. 79 (3H, m), 6.85(1H, d, J=8. 5Hz) , 7. 03 (1H, t, 

J=8.2Hz), 7. 19(1H, dd, J=8. 4, 2. 4Hz)', 7. 47-7. 55 (1H, m), 7. 57-7. 72(3H, 
m) 0 

H»J3 0 1 3-(2-7/P^-p-4-{[(4'-t Kp^v'-G- f y , 6' - 

v>y Tvu tf 7 x. ^u-3—f y ?vu] [ (2-= h p 7 en * /UtJs T%J) 
20 7i=;v)70Ay|xf/k 





o 
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mmrni 4 0t^iiat > 3-(4-{[(4M[tert-7^M^fyl0^y/l/];*- 
-6-4 y-fw$*i/-2' , 6' -v 5 ^ >/Hf 7 p< fvP] [ (2-- h 

o7i ~/V) */^t}n n/i/] 757} -2-7yU^" a7i ~JV) 7° n /< ^Ifca^A/^ fe< 
Mft*4b**Jlt6**tt»*i:LT#fc. JR* 89% D 
MS ra/z 665 (MH + ) 0 

mmmZO 2 S-UHCU'-Hl.l-SWfVK^ h7t Kp-2H-^;T t: 0 7^-4- 
-1'/^);^->']-6-'f yyn^dfi/-2' ) 6'-^7f^t'7x-/W3-^/V}7f 
/!✓) [(2-= b P 7:n'~/V)*/V#=/l']7 5 y}^7^B7s=/l/)^B^y| 




3- (2-7 /M" P-4-{[(4'-fc Kp^t $/-6— f y 7° P V-V ,6'-^* *f-J\> if 7 
as - ^-3-^ /v) p( ^,v] [ ( 2 - - fp7i^U)^ r=./V] 757}7j- /^) 7 P 
/■*y@£ct^/l/ (0.59 g, 0.89 mraol) , fh7t Kn-2H-^ \?7 is-A-tir—fr 
(0.12 g> 0.98 mmol) t) 5 7 cx>=/U2fc* 7 >f ^ (0.30 g N 1.16 mmol) 
©Th7t KP77y (8 mL) *JKfc % ^M#T\ 77^^^^f 
;V (40% Wl/iVjg^ 0.53 mL, 1.16 mraol) *MfLX 1 ftMifctfLfc, R 
J&tfciH±T&<Dm&<DUM (f b7t KP-2H-ftt c 7y-4-t-;K MJ7x = 
/vib*7 4y&&WTy¥%;Vi$vmPx-*f-fr) Srj&P*., ZbK 24 B#(Bi»# 
Lfc 0 KJft«C«rigSEE*ilBLfc&, ^jt^rv'y^^^^^^P^ h7*7 7>f- 
(^^rt.y/^ix^=9/l~^^ty/iixf/i,=2/l) TitML-c, jAfttt 
(0.64 g) Sr#7t 0 %t>fMtmWh<Dtiftkx- s ?A' (9 mL) IMfC, 0 °C MWTs 
m-^PPjg^S#Sft (70%, 0.44 g, 1.78 mmol) £3jP;i, ^ST' 2 

7^~ (-vdrf-W^^^=9/l~^^c^) T»«fSlL, 3-(2-7/U^-P-4- 
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{ ({6->f yVo #^>-2' , 6' - v>y ^;W4! -[ Kx h 7 t Kp-2H-^#- 

If7^-H^)t^^] \?7 ^~}V-Z-s( M y-TVU) [(2-= ^7i^)^/V* 
^]T^ / }7i-;l/) ^n/^^Rai^A' (0.42 g N l» 61% , 2 Ig) 
3t&$^£LT#fc 0 3-(2-7/V^P-4-{({6-^ yyntf^v'- 

5 2' ) 6 , -v f ^7 t ;M'-[(l-t=3fi/Krl>7t: KP-2H-f-;*-t 0 7^-4— f^);fr3r 
. If 7 ^ ~/U-3->f />} y ^/W) [ (2-= l^n7i ^/VtJs=/v] 7§y}7i = 
/^^p^^^f-Zk (0.42 g, 0.54 mmol) ©ftgfe^f"^ (6 mL) (OWSSL\^ 
0 °C *1#T, ^'DOiS^Ifl (70% N 0.15 g % 0.59 mmol) IDS. 
t* 1.5 #W»#Lfc. KJfcifcS: 1 M *BMb7- h y "7AtK«*J 

=1/1) tswku mmfc&® (0.40 gN 93%) i*fe»tt*iLti»fc. 

MS m/z 797 (MH + ) G 

2SJfe0!l3 0 3 3-{4-[({4'-[(l, l-^^Kf h7t h*P-2H-f t^7^-4- 
15 ^ ^] -6— f y 7° p # , 6' - i? y f-jiV tf 7 * -^-3- { IV) y ^/U) T 

5y]-2-7;l/to7x^}7 t P^y^f^ 




Hi 0 ilH^^UT, 3-(4-{({4'-[(l, l-S>J*-*$/ Kr h7t Kn-2H-f" 

< A^tti/l-Q-j y 7°P*°=2r^-2' , 6' -v>y 77^ 7 * =/P-3--f 

20 M y tvW [(2-=>n7x^)^ ;Vifr T 5; / } -2- 7 /P^" p 7 31 =/P) 7° p 

^^*=^a*6>*Hfl2^*«r«fe*fttt»*fc ITifc, IR* 86% 0 

'H NMR (CDC1 3 ) 5 : 1. 13(6H, d, J=6. 0Hz), 1.23(3H, t, J=7. 2Hz), 

1.97(6H, s), 2. 28-2. 43 (2H, m), 2. 44-2. 60 (4H, m), 2.84(2H, t, J=7. 7 

Hz), 2. 88-3. 01 (2H, m) , 3. 38-3. 54 (2H, ra), 4. 11 (2H, q, J=7. 2Hz), 

.25 4. 23 (2H, s), 4. 26-4. 37 (1H, m), 4. 62-4. 70 (1H, m), 6. 24-6. 37 (2H, m), 

6. 65 (2H, s), 6. 89-7. 01 (3H, m), 7. 22-7. 31 (1H, m) 0 
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H»J3 0 4 3-{4-[({4'-[(l, lWVKf h7t Kn-2H-f-^-k°7^-4- 




5 HWJ2 9 5 £GI«fcL-C, 3-{4-[({4'-[(l, Kf hy fc Kp-2H- 

f-^- fcf 7 ^-4->f /V) i/] -6-^ y y P * -y-2' , 6' - 1? y f-)V }£7 x=;V-3- 

m&ffi&t LT#fc 0 Jfc* 77% 0 

l H NMR (CDC1 3 ) S : 1. 13 (6H, d, J=6.0Hz), 1.81(6H, s), 2. 27-2. 57 (6H, 
10 m), 2. 79 (3H, s), 2. 82-3. 01 (4H, m) , 3. 35-3. 52 (2H, m), 4. 33-4. 47 (3H, 
m), 4. 60-4. 69 (1H, m), 6. 57-6. 71 (3H, m), 6. 86-6. 95 (2H, ra), 6. 99 (1H, 
dd, J=8. 3, 1.7Hz), 7. 18 (1H, t, J=8. OHz), 7. 36 (1H, dd, J=8. 5, 2. 3Hz) „ 
mM&\3 0 5 3-(2-7/M-P-4-{({4'-[(4-fc Ka^ff^t Kp-2H-^^" 

\?y y-i-jju) ? h *i/]-6-4 y 7° p #*$/-2* , 6' -v>y ^/nf 7*-^-3-> r 
15 /H^f;v) [(2-~ h d 7 7 5/1 7 7*o /^Hif 




3- (2-7 ;Ujr P-4-{[(4'-fc Kp^t y 7° P , 6' - v> y fvl" If 7 

a^/P-3-^f;^)y f-;]/] [(2-~ h P7x=^)^;l/*=/U]7^ / }7x=/i')7 , o 

20 ^i/^e^^/l^ (993 m g> 1.49 mmol) *3 JcTJ* l-**f-6-f 7^tD[2.5]^^ 

(779 rag, 5.98 mmol) (7) N, N-^y ^fr-fofr&T 5 K (10 ml) 
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m*V !7A (827 rag, 5.98 mmol) 80 °C "C 1 8feJt#Lfc„ RjSttfc 

^=9/l~^*1fW@»^/W=l/l) tilLt, &JHt£to (605 mg, W.m 
5 51%) £ftfi«fei: LT#fc 0 

'H NMR (CDC1 3 ) 5 : 1. 11 (6H, d, J=6. 2Hz), 1.26(3H, t, J=7. 1Hz), 1.75- 
1.92(8H, m), 2.01-2. 16 (2H, in), 2. 21 (1H, s), 2. 39-2. 59 (4H, m), 
2.87(2H, t, J=7.6Hz), 3. 02-3. 17 (2H, m), 3. 78 (2H, s), 4. 12 (2H, q, 
J=7.2Hz), 4.27-4.38 (1H, ra), 4. 83 (2H,- s), 6. 60 (2H, s), 6. 67-6. 79 (3H, 
10 m), 6.86(1H, d, J=8.5Hz), 7.02(1H, t, J=8.2Hz), 7. 22 (1H, dd, J=8. 5, 
2.4Hz), 7. 47-7. 72 (4H, m)„ 

3 0 6 3-(2-7/M-n-4-{({4'-[(4-t Kn^rv'-l, Kf h 

If 7 a -/W3-^f /U} * ?VW) [ (2-~ ^JV) *;l>$i 75/}7i =/W) 

15 T'P/^g^^vl' 



3-(2-7;^D-4-{({4'-[(4-fc Ko^^7h7t K o -2H-^^ t°7 ^-4— f 
)V) / h * ^]-6--T y 7°n ^-2' , 6' ^-}Vy?7 )V) * f- 

;V)[(2-~ ^~/V)X7Vfo^/V~\7 % J \~7 3L~)V)-7xi^y^^)\> (605 

20 mg, 0.76 mmol) (DW^^^ (5 mL) WSSL\^ 0 °C ^WT, m-* 

« (70%, 413 mg, 1.67 mmol) Sr^JPx., Sit 4 Bfflfi&#Lfc. £Jfc«K«r 
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(400 mg > Ifc* 63%) &*J*feflfc1fei:LT#fc B 

'H NMR (CDC1 3 ) 8 : 1. 12(6H, d, J=6.0Hz), 1.22(3H, t, J=7.2Hz), 
1.84(6H, s), 2. 16-2. 34 (4H, m), 2. 47-2. 58 (3H, m) , 2. 81-3. 02 (4H, m), 
5 3.41-3. 57 (2H, m), 3.87(2H, s), 4. 11 (2H, q, J=7. 2Hz), 4. 28-4. 40 (1H, 

m), 4. 84 (2H, s), 6. 60 (2H, s), 6. 68-6. 79 (3H, m), 6. 86 (1H, d, J=8. 7Hz), 
7.03QH, t, J=8. 2Hz), 7.20(1H, dd, J=8. 5, 2. 3Hz) , 7. 47-7. 73 (4H, m) „ 
mMM3 0 7 3-{2-77^P-4-[({4'-[(4-t Ko =3f>>-l, 1 Kr h 
7t \fv-2H-?-*\*? Ad * h*3/]-6->f y 7°p 4^y-2' , 6' -v^ ^VV 

1 0 if y au =/v-3->r /u} y 7^ y]7x =./W 7 s p s< y^^f-jv 




mifoMl 0 tmmfcLXs 3-(2-7/l^P-4-{({4'-[(4-t: Kn#V-l,l-3> 
2' , 6' -v 5 /. ?VHf 7 a ~/U-Z-s( M * *?)V) [ (2-~ h P 7 s. ~JV) *)Vib~)V\ T 
fc. JR* 901, 

'H NMR (CDCI3) 6 : 1. 14 (6H, d, J=6. 0Hz), 1.23(3H, t, J=7. 2Hz), 
1.97(6H, s), 2. 16-2. 34 (4H, m), 2. 48-2. 58 (3H, ra) , 2. 84 (2H, t, 
J=7. 6Hz), 2.90-3. 01 (2H, ra), 3. 42-3. 57 (2H, m) , 3. 88 (2H, s), 4. 11 (2H, 
20 q, J=7. 2Hz), 4. 23 (2H, s), 4. 28-4. 39 (1H, m) , 6. 25-6. 36 (2H, m), 
6. 63 (2H, s), 6. 90-7. 00 (3H, m), 7. 22-7. 29 (1H, m) 0 
«#|3 0 8 3-{2-y^P-4-[({4'-[(4-t Kn h 
yt KP-2H-^-^-t°7^-4— T/W 7< b^iX]-6-^ y7 p nxK^v'-2', 6'-^^ 
tf 7 * ^^-3— f M / 7?/]7i y°P ^gfc 
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tmm^LX, 3-{2-7/^n-4-[({4'-[(4-t l-S?* 
^FrF7t FP-2H-^^-t°7^-4— <;v)/ h 3^]-6-^ V~7u if^^y- 

2' , 6' - v> t ^VV 7 3, - ,W3— f A/} t< 7U]7x ^/W y P y&3-?-)\, 

5 *>b*«flS^*Sr*Hfe»«*i:UT#fc. JR* 79% 

l H N1IR (CDC1 3 ) 6 : 1. 14(6H, d, J=6.0Hz), 1.97(6H, s) , 2.17(1H, s), 
2. 20-2. 33 (4H, ra), 2.60(2H, t, J=7. 6Hz), 2. 84 (2H, t, J=7. 6Hz) , 2.89- 
3.0K2H, m), 3. 41-3. 56 (2H, ra) , 3.87(2H, s), 4. 23 (2H, s), 4.28- 
4. 40 (1H, m), 6. 24-6. 37 (2H, m) , 6. 63 (2H, s), 6. 89-7. 01 (3H, m) , 7.22- 
10 7. 29(1H, m) 0 

MMM3 0 9 3-{2-7/^P-4-[({6-^ y^D atf*V-2' , 6' -5^ ?vW4' - 




15 3-(2-7^P-4-{[(4'-t K d y ^ d , 6' - v 5 ^ f ;l/f7 

a: =./V-3-4 JV) / [ (2-= M7i =-jV) 7, ~)V~] T J}7 z- ~;V) ~?u 

^y|?xf/l/ (0.61 g % 0.91 ramol), (2-^ f-/V-\, 3-^7 3/— fr-l-j /^) P< * 
/-/W (0.13 g N 1.00 mraolh *J MJ -ff-frib* 7 4 1/ (0.36 mL N 1.37 
mtnol) Of h7tKB77V (10 mL) Jg^fc, M^#T> 1,1' -i7"Si?* 

20 >#=^)^tr^yi?y (0.36 g s 1.37 mmol) Sr^Px. 1.5 Wp|HJi#Lfc 0 K 

J&$fc±®£l^*<&JK3!8 ((2-^^/u-l, 3-fT/-;M- Ou) ^ */-/K h 
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• /W^^/wi/i) fllLt, (0.75 g) &#fc 0 #b*ifc«^*5J; 

5 Xy-^/^tffY^m. (0.20 mL s 2.91 mraol) O N.N-^^f^^T^ K (5 

mi) ®WKs mm.wnT, 7Ki?{by^!7A-7Kfp#i (0.24 g ; 5.82 mmoi) & 
m*., mux 1 m.m;WLtz 0 sraws^^T-wu m^mw^^ 
mnitM*xm&, mMmi- v y mmmrnvt^ ®fe*^y$ 

10 f/wi/i) -eMt-c, %.Mik&>% (0.40 g> nx^ 75%, 2 X©) 

MS m/z 591 (MH + ) 0 

»fj3 1 0 3- {2-7/1^* cr -4- [({6— f yt/P^drV^' ,6'-^f/M'- 
[ (2-p< ?VV-1, >/-/l/-4-- T ^) 7< h * $✓] If 7 ~/W3-f /l'} /• ?VP) T 5 

15 y]7i^/HyD/N°yi 




tlM^LT, 3-{2-7/k^-p-4-[({6— T V 7"d /X^f $/-2' , 6' -*J * 
^-4'-[(2-^^-/k-l,3-^T^-yV-4-f/V)^ hdrv-] h'7x^;U-3-^/W 

20 7c„ 98% 

MS m/z 563 (MH + ) Q 

H»J3 1 1 3-(2-:7/l^P-4-{({4'-[(4-t Kp 1 Kf h 

7t KP-2H-ftk c 7y-W;i')^ hdrv-]-2',6, 6' - MJ TM't^^rvi.-s- 
'f/W p^/iO [(2-- h n7^=^)^./U7K^^]T5 / |7i^)ynv!y|i 
25 <?vP 
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4-({[5'-(t \fU*i/*7-/U)-2,2' h V 7<5vVtf 7 x.~)V-±-y{ )V\ik* 
V)^^-)V)=f f>7t Yn-lYi-^-ir^yy-A-ir—^ (182 mg, 0.49 mmol), 3- 
(2-7/WtP-4-{[(2-~ h P 7 3.-)V)7,)Vfc=.)\s]T % /} 7 x.^/U)7°VS*l/%fc 

(214 rag, 0.54 mmol) *5 «t Xf h V 7 7 J 1/ (257 mg, 0.98 

mmol) ©7h7t Ko7?y (3 mL) gfijf#T, 7/^/^^ 

*J=iL=f-,v (40% h/ls^y&Wis 0.45 mL, 0.98 mmol) %Mz.X 1 Bfejt# Lfc„ 

f-W^^^^g/l-^^ifWI^^^^/l) Tlf^LT, ffcft^ (373 
rag) fcftfc. '#bnfc*tt»Oftlfc^^ (4 mL) O&Jftfc:, 0 t) ^#T> m- 
^PoifiSfifMafe (70%, 266 rag, 1.08 mmol) Zfin*.* £MT» 1 B IWflH* L 
&. 1 M *|fc-fb^M> !>^7K^*5J:t>WR«7K-C^U, ^tK«K 

(^^rf-W^^^=9/l~^^^Wg^^^=l/2K ttV^ilfcSttV 
]J 7J yVk^; 7 ^ ^ p ^77^- (^^1^W^6£^^l'=9/l~^^1f>7ifc 
g*;c?vU=l/3) X'lt^bT, *JBfc£*b (189 mg, IR* 49%) MfeJftM; <!; 

■ MS m/z 783 (MH + ) C 
^WJ3 1 2 3-{2-7^P-4-[({4'-[(4-fc Rp l-v^^C Kt h 

7t KD-2H-ftt°7y-W/l/)^ h^^]-2',6,6'-M;^^/H^7^^/W3- 
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3-(2-7/U^-n-4-{({4'-[(4-t Kn^v'-l,l-'Wv'Kfh7t K n -2H- 
5^ fc° 7 ^-4->f 71/) h^^]-2',6,6*-h y ^f;I/lf7x=/l/-3-/f/l/}^f 
^)[(2-~ hn7x=;l/)^M=;V]75 ^ } 7x=A')7 J n/^|ifA' (189 
rag, 0.24 mmol) *3 £ Xf* /l<% 7* h S^BK (50.1 ju L x . 0. 72 raraol) <D N.N-v 5 ^ 
f/^/l'AT? K (2 mL) »*»C*»fl2y ^^A-7Kfpfe (60.4 mg, 1.44 
mmol) %M?Ls ^fiT* 2 0«#Lfc o gii£|z:££*«r;!jnfc, H^?VH?rtW 

$7 u~? 4— (^*1fWSfc®^fvi'=9/l~^lfW@1^^?vi' 

=1/2) t?»«LT, Mftj^fc (133 mg, IfcifS 93%) LTfcfc. 
MS m/z 598 (MH + )„ 

»f!l3 1 3 3-{2-7/^P-4-[({4'-[(4-t Kb 1-5?*-* *, Kf h 

7t Kd-2H-ftlf7y-4-^^)^ hdr^]-2';6,6'-hy^f-/Wtf7^^/W3- 




3-{2-!7/M-P-4-[({4'-[(4-t Kb^^-1, I-^v'Kt h7t K n -2H- 
f-^- fc° ^ ^-4-^ 7k) ^ h * iy] -2' , 6, 6' - hV * f-As tf 7 ^ =/U-3->f M * 
T% J~\y^^jV\^VL^l/^^)V (133 rag, 0.22 mmol) <D^$y—j\s (0.5 
mL) *3j:t>*x h7 t Kn yyy (l m L) ^^tc 1 M &m{k1- h V V J*?m 
m (0.66 mL) mWQ 2 fflJf^LfCo 1 M MrC^P Lfc 
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mx-r/^9/i~m='?A') -em&Lx,.&m4£&to (72.7 mg> 58%) & 

l H NMR (CDCI3) 5 : 1.89(6H, s), 1.94(3H, s), 2. 17-2. 33 (4H, m), 
2.60(2H, t, J=7.6Hz), 2.84(2H, t, J=7. 7Hz) , 2. 89-3. 01 (2H, ro), 3.42- 
5 3.57(2H, ra), 3.87(2H, s), 4.28(2H, s), 6. 22-6. 35 (2H, m), 6.66(2H, s), 
6.90-6. 99 (2H, m), 7. 19-7. 30 (2H, m). 
MS tn/z 570 (MH + )„ 

l 4 3-{2-y/w^-a-4-[({4'-[(4-t Ka **/-\, V \> 

10 ^H^^)7^y]7x^Wyn/^i ^;^-)Ai 




°7/ s ^ ° 
o 

3-{2-7/P^-p-4-[({4'-[(4-t Kp^^-1, \-*?***/ Fx F7k Kp-2H- 
h3f5/)-2\6,6'- h U^f;Hf7x^-3-f;l/}^f;l/) 
r$/]7*=/W7'«3^>tt (57.0 mg, 0.10 mraol) <b*9 J—}V (1 mL) % 
15 f^fC 1 M *m.Ktfr h y !7AtK« (0.10 mL) ttV^Tift-fb*^^^ 
A (6.2 mg N 0.05 mmol) ©*»ifc;Hfc* fcJPfcfco *f ttl Lfc.@frSr«J& U * 
«^Lfc#, ^JEMsLT, *JBte£* (32.2 mg, 55%) & 

*H NMR (DMS0-d 6 ) 5 : 1.79(6H, s), 1.86(3H, s), 1. 95.-2. 23 (6H, m), 
20 2.58(2H, t, J=8. 1Hz), 2. 94-3. 08 (2H, ra), 3. 17-3. 33 (2H, ra), 3. 83 (2H, 

s), 4. 21 (2H, d, J=5.8Hz), 5. 29(1H, s), 6. 16-6. 34 (3H, ra), 6. 71 (2H, s), 

6.83-6. 95 (2H, m), 7. 16-7. 29 (2H, m)„ 

7U^ftVfj& C 62 H 70 N 2 0 12 S 2 F 2 Ca-3. 5 H 2 0 t LX 

tf-JMt : C, 60.03; H, 6.26; N, 2. 26 0 
25 mmiU : C, 60.19; H, 6.23; N, 2. 09 o 



345 



WO 2005/087710 



PCT/JP2005/004872 



1 5 3-(4-{({6-(T"ferf-/VT^.y)-4'-[(4-t Ko^f by fc Kc- 
)V) [(2-^ hP7i^/i/)^;^^]7^}-2-7^tn7i=;l/)7 , P^yK 



N-{5-(t Ko^^f;k)-4'-[(4-t Kn^v'f l>7t Kn-2H-^^-tr°7 
4— i;V)t h*is]-2' ,6' -i?ti"/U\?y *^;U-2-J /U}T± bTS K (148 rag, 
0.36 mmol) N 3-(2-7yU^P-4-{[(2-^ h U 7ol^jU) T 5; J } 7 

i^T^PAVixf/i, (157 mg, 0.40 mmol) *3 £ XT b i> 7 =->VfoX 7 4 
10 y (189 mg, 0.72 mmol) Ofl>7tKP77^ (4 mL) mWifc, ^UMWTs 
T^v^/l^V^v^^ (40% b/ls^yy&m, 0.33 mL, 0.72 mmol) 
1 BTO^Lfc. H/S^^r^JEEaiSLrc^, iS^^!J ^^7 py f< 
^77^- (^^1?-V/^j:^;k=9/l~^^1hy/^^^^=l/3) 
(262 m g> » 83%) £M£#i,ttf&*i LT#fc„ 
15 MS m/z 794 (MH*) 0 

1 6 3-(4-{({6-(T-fe^T^ y)-4'-[(4-t Rn l-v^^r 
^Ffb7t Kn-2H-^^"t 8 y ^-4— f /V)^ N =3r ^]-2' , 6' -v^ lf7j = 
/W3-^ t 5vU) [(2- = b P7x^)^;l/* = ;H7 5 / )-2-7;^p7i^ 
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i 




3-(4-{({6-(7tW^;)-4'-[(4-fc Kp^^t F7t Kn-2H-^;f fc°9 
hdr^]-2',6'-v > ^^^t^^^^-3--i'/I^}^^/k) [(2-^ Fd7 

* (3 mL) fi&ifcfc:, 0 t mWT, m-^PPii^SW (70%, 179 mg, 0.73 
ramol) %Mx., ilT* 5 B#P B m#Lfc 0 1 M TK^b^ h V 7A« 

fvk) «Lt, Mftl^ (246 m g> HX^ 90%) £$^#,||<Hz;|ft* £: It 
MS m/z 826 (MH + )o 

mmm3 1 7 3-{4-[({6-(r-fe^r^y)-4'-[(4-t Ko^^-i,i-m 

v'Kxhyt KP-2H-^^-t°7V-4— f^)y h^rv^^'-vM y^=. 
/W3--Y ;H^f;l')7^ / ]-2-7^P^a:^/u}'/n^>'^^/v 




3-(4-{({6-(T-fe^/UT ^ y)-4'-[(4-t Kn*V-l, 1-*?***/ Krf7t 

K d -2H-^^- fc° 7 ^) y h >>]-2' , 6' - v>y tf 7 * JV) * 

*f-)V) [(2-- h B7xs^)W*s^]T 5y}-2-7;^P7i=/l')7 , n^y 

gfcoc^vP (246 m g> 0.30 mmol) fciV^^T'hftK (62.6 /z L, 0.90 

ramol) © N,N-^^f/V*/VA7^ K (2 mL) Mfc^kiKfc J) ^ !7 A— 7kfp#J 
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(75.5 rag, 1.80 mraol) ZMz., SfiT? 3 0f£#Lfc o EJfcttte£ifc*«rJn;U 

SM^y*W7A^nvf^77^- (^^rf-^/^^^/W=7/3~^ 
. ^fvW) T*t^U ^jSfcl^fe (176 mg, »W 92%) <t LT#fc 0 

5 'H NMR (CDC1 3 ) 5 : 1.23(3H, t, J=7.2Hz), 1.94(6H, s) , 1.95(3H, s), 
2. 23-2. 34 (4H, m), 2. 45 (1H, s) , 2. 53 (2H, t, J=7. 7Hz), 2. 83 (2H, t, 
J=7. 7Hz), 2. 91-3. 03 (2H, m), 3. 43-3. 58 (2H, m), 3. 90 (2H, s), 4. 11 (2H, 
q, J=7. 2Hz), 4. 29 (2H, s), 6. 21-6. 34 (2H, m) , 6. 64 (1H, s) , 6. 72 (2H, s), 
6. 89-7. 02 (2H, m), 7. 35 (1H, dd, J=8. 4, 2.0Hz), 8. 37 (1H, d, J=8. 5Hz) 0 
10 IM3 18 3-{4-[({6-(T^f-/^T ^ h^^i^-Ul-^^^- 
^^Tby^ Ko-2H-^^-t°7^-4--l'^)^ b*^]-2' ,6' -i?^^/l/tf7 a — 
/l^-3— < ;u} ^ ^^) 757 ]-2-7/M- oyx^iyp ^'y| 




3-{4-[({6-(r*fe^T$y)-4'-[(4-t m^Ff h7t 

f^)75 7 ]-2-77V^-P 7a-/W7 B n^^^f-/lx (173 mg N 0.27 mmol) 
<0*#J<-JV (1 mL) 3oj;t;7f7tKn77> (2 mL) 1 M *8I 

fltf-h y !7A*W (0. 81 mL) Srto*., Mt? 1 M#L7t 0 1 M 

(it^f ^ y -/l«9/l) fftiUT, $tmt&to (103 rag, 

W 62%) fc*fe#*tt»*iLT#fc. 

'H NMR (CDC1 3 ) 5 : 1.93(6H, s) , 1.95(3H, s), 2.20-2.34(4^ m), 

2.59(2H, t, J=7. 6Hz), 2. 83 (2H, t, J=7. 6Hz), 2. 89-3. 02 (2H, m), 3.41- 

25 3.60(2H, m), 3. 89(2H, s), 4.29(2H, s), 6. 21-6. 35 (2H, m), 6. 66(1H, s), 
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6.72(2H, s), 6. 89-7. 02 (2H, m), 7. 34 (1H, dd, J=8. 5, 1.9Hz), 8.36(1H, 

d, J=8. 3Hz) 0 

MS m/z 613 (MH + ) 0 

mtfcM3 1 9 3-{4-[({6-(7tW$y)-4'-[(4-t K n 3f V-l, 1-*?** 
5 v" Kff7t Kp -TA-f-it t° y V-4--f yU) h * $"] -2' , 6' -v 5 ^ fvV tf 7 * = 




-O" 0.5 Ca* 



3-{4-[({6-(7tW?y)-4'-[(4-t Fodrv'-l, t 
Rp-2H-^fc°7 ^-4->T ^) p< h =¥^]-2' , 6' -i?/ ?;v\f y ,v\ * 

10 ^fV)7 •% /]-2-y JU*U7 x.~M7v*ym (86.3 ra g> 0. 14 mmol) <ZM * 
/-/W (1 mL) 1 M fcWUki- h V V (0.14 mL) tt^fco fcV^ 

Xmt*WtrJ> (8.7 mg, 0.07 mmol) (DiVfeW.*®* KU&jLlt. WW Ufc@ 
MiL^ 7k^gfc#-Lfc^, ^ffii&MLT, *Jgft£-#i (39.2 mg, flX^ 
44%) «r«fe#*tt»*i:LT#fc, 

15 *H NMR (DMS0-d 6 ) 5 : 1.82(6H, s), 1.83(12H, s) , 1. 95-2. 07 (4H, m), 
2. 08-2. 25 (8H, m), 2. 60.(4H, t, J=7.7Hz), 2. 92-3. 08 (4H, m) , 3.15- 
3.36(4H, m), 3. 83 (4H, s), 4. 22 (4H, d, J=5. 5Hz), 5. 31 (2H, s) , 6.17- 
6.35(6H, m), 6. 69 (4H, s) , 6. 84-6. 95 (4H, m) , 7. 26 (2H, d, J=8.5Hz), 
7.60(2H, d, J=8. 5Hz), 8.47(2H, s) 0 
20 jtmftffijM. C 64 H 72 N 4 0 14 S 2 F 2 Ca-2. 5 H 2 0 t LX 
MM! : C, 58.74; H, 5.93; N, 4. 28„ 
AM: C, 58.67; H, 5.88; N, 4. 20 o 

25 1) mMMl<Dfc&W 



3 0 mg 
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2) »*t;kn-7 1 0 rag 

3) 1 9 mg 

4) WJ^^v'^ 1 mg 

ft 6 0 mg 

5 ±|B1) , 2) % 3) *5.fctf4) SriS^UT, 7* Mt-im+Z. 

1 ) gffift) 1 ©ffrS"* 3 0 g 

2 ) 9L«f 5 0 g 

3) h 15 g 
10 4) ^;^>v'^ ^;Hr/H3 — X^/Uv-^iN 44 g 

5) xfruyi-?^^!)^ 1 g 

1 000® ft 140 g 



±IB1) s 2) *3j;tf3) ©Mi30g©4) fc£*T?tt"&U nQ&mk, 

M^fT5o :cll*in4 g 04) *3iVig©5) fcil^u fnetifcJ: 

15 f9TO1-5 0 r©ct 5fcLT % 1 tefefc D HffiW 1 ©M» 3 0 m g Sr^f t« 
HlOO 0&«r#« o 

20 fc 0 #(C|5«^^V^P5!3 ^tlb©CHOmt^lil 0 %4rte!HAm (I n v i t 
r o g e n) &£tf a-MEMi#i& (Invitrogen) fc^T^ b 

T5/*fe>f StfBfc, 15^3^7^^ McftSS^J&fcLfctote*, PBS (I 
nvi trogen) £J3V^T!J Lfcl^ 0. 0 5%T rypsin-ED 
25 TAM ( I n v i trogen) £fflV^T»U JtOHf^lCT HUfc Lfc 0 # 
£ ;ftfc £$IJ£U i^ilmLfcfcUxlO 5 H©illllS^ftL5J:9 

fc#$R L> Black welled 96— well plate (cost 
er) la^fcHOO/iLfoM, CO 2 #**£T-(feJg* Lfc. - 

©J:5lcW«bfcCHOllijajc#W«Kfls^**«aiU iolPlfito^ 
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V J»M&<D^W)%: F L IPR (Molecular Device) £JBV^tl 

• M«fe#Fluo3-AM (DOJIN) fcSfeDn-tSfcfc, fcS 

5 VM4FL I PRT s/ir-Y 5£l!&te*IBI!S&*^5£fc<Br yt^Ay77- 
Srf^fife L7c„ HBSS (Invitrogen, lOOOmL) KIM HEP 
E S (pH 7. 4, DO J I N, 2 OmL) SrflP (£*T> HB S S/ 

HEPESif) ^o^^F (Sigma, 7,10mg) *1N NaO 
H (5mL) fcmM'&, £b\CHBS S/HEPES» ( 5 m L) MxiTil 
10 ^LfcigfS! (lOmL) £MU i©W%7yt^^s/7 7 t -i tfc. &fc 
F 1 u o 3 - AM ( 5 O n g) ^vl^/Hfc^ K (Wa k o „ 2 1 ju L) 

fctgfl?L, £ 2 0%"/jVn ^(Molecular Probe 

s) £*n;i*l^@K ^JfeJflifc.?if (10 5/iD Sr»L7tTs/-fe-r^$/77"- 
(10. 6mL) KM*., m*fe***Sri8«bfc„ T y-fc^MB JCB 1 a c k 
15 welled 9 6 -we 11 p 1 a t e \Z.%. # l£& Lit C HO$®l&<Di%)&$: 

-f^5/7r-SrffiV>T«fe^t7t^ s FL I PRlCtj/ h L7t 0 MMbfcfcfi, * 
S&^^^^/^/^^r^KSrffiV^lfrJRL, xj^y^n t°V^^9 6-we 1 1 
20 plate (fy/;^V- b) fo^S, - 2 0° Ct*iWLfc 0 

^Lfcf-^y/L'7 P ^- MC0. 0 15%CHAPS (DO J IN) ADT^t 
^•y77-* 1 9 8 ju 1 "fo»U MtV- htlHtCFL I PRCtj/ 

hLfco ^±ow^g^isbfct, fl i pR\zx&mmmk&<®>w>M&<D®m 
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mi 



gpr4o tcifrts&mmaMKGm 








/in 
\lv 


•^kimv x \ 1 i 


/ 1 AA 


^wBitU 1 o 


/ 1 AA 




/1 AA 


^•tfff/Xrl O ft 
^ZmJl^y ^ D 


/ 1 AA 


^fift1?U a 0 


S 1 AA 

<100 


^ife/Rl Q O. 


<100 


^/nsvy o 7 


<100 




<100 


^?-fete/JSil A A 

?*Mv l }4 4 


<100 


^2nBt?U4 7 


<1000 




<100 


^ZnBiy'J 7 O 


<100 




<100 




<I00 


^Zhst/iI 10 0 


<1000 


^BfflwJ 10 5 


<100 


^/ttalfll 10 7 


<100 


^/rtfltyij I 1 O 


<100 


z^Jmv 1 } 11/ 


✓ 1 Art 


^JOffliyu i z o 


✓ 1 AA 


^ZnBiy'j i & o 


/ 1 Art 

<100 


^jWfit?!! 1^7 


<100 


^ZREtTy 1 O 1 


✓ i Art 

<100 




✓ 1 AA 


^Iwv 1 } loo ! 


<1000 


^i«Bl7 , J 1 4 D 


✓ 1 AA 


jitftftfttjl 1 A Q 


/\ rtA 

slUU 


^/mip'j l o l 


/ 1 nn 


Hife^S 16 4 


\ L\J\J 


JS1M916 9 | 


<100 


gflffll 1 7 1 


<100 


ni60y 1 8 4 


<100 


SI^J 18 8 


<100 


2 0 0 


<100 


mmm 204 


<100 


HJS092 1 0 


<100 


H#g0ij 2 12 


<100 


2 18 


<100 
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1. 3S (1) : 
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SSBteK&SftWTfc ±V^g (fit, Rj|«:^T)/-/vat*fcWc*^r^/-/i/ 
Vf4jte*^*fc|i£*to«**#l fcV^SftO*^-- fr- (IL, -N = N- 

Sir, 

X*3 itKx a ttlPl-Sfcfi&fco-C, **l-PtlCH*fc«:N*r % 
YfiO£fcteCR 8 R 7 (R 6 *3J:rjtR 7 «|R|-tfc(±m^o-t, ^ft^h,**^ 

Sr^i"^ R 7 liR Ia i^UT4~8MMf5) Sr, 
R 1 *3i^R la f*(^-^fcfiS^oT > ^^tL7k*W^^ ^py^, c a 

ALU W^ig^T&5i:#, ^Bfigft^tiTV^Tt iV^^O-tf^atll^^ 

(flu »*ttf f5tKo*;yy»w) Sr^i-„ ] 
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2. SP^«3£S:: 




x 33 i t>* R 1 nm#m 1 £s YteO£fc&CR 6 R 7 (R 6 :fcJ; 

/^g£fcte»m£*iTV^k J;V>fc Ko^vSSr^i"A\ R 7 teX^g8M£-f 3 
f^KfclS^LT^ 8 Sr*i~ 0 ] tfc5, fit** 1 lE*<?Mfc 

5. R 5 ?^ fc Kp*5/£*1?*>5, »*« 1 E*©^*. 

7. iBT^^5i^ N ^^if^S, t° 7 ^ - I; fc f£ ^ > ^ g| T* fc 5 , 

if ** i «3*©rt;#fe. 
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8. VflS, g^f ; -O - ; - CH = N- ; SfcttCj-.T/^i, C 7 _ 16 

Tt><fcV\ -CH 2 - N -CH 2 CH 2 -, -CH 2 0- % -NH-CH r , - 
CH 2 -NH-t)L<tt-CH 2 -NH-CH 2 -ffe^ tft*9U fHftOfc&fc. 

5 

1 0. [6-({[4'-(2-^ h^vo: h ^i/)-2' , 6' - v?^ f ;Hf 7x=;l/-3-f ;w] > 

10 3- {4- [ ( {4' - [2- (^fvU* 3i h $/] -2' , 6' fvU t'7 ^ =./W3- 

3-{4-[({2 , ,6'-v 5 7<^^-4'-[3-(2-^-dry t c a y ^^-I-^/^^ptK^V] tf 
7x^;u-3-' r /W * ?v>) T 5 y ]-2-7/^p 7x=;i/) /n/y^ ; 
3-{2-7/V^-D-4-[({4'-[(4-t Kn=¥v'-1, Kfh7t Kn-2H-^ 

15 ^-t°^V-4— <JV)t ,6' --J/^/Uify i M^^fV)T % 

3-{4-[({4'-[(l, 1-*?**%/ Fx h? t KP-2H-^^-fy^-4— f^)^^^]- 
2' , 6' -i? / ^/l< \f7x. ^)V~Z-y{ )V\ y <?;V) 75/]-2-7 /W^" 0 7ix/l/}7n 

20 3-[4-({[4'-(2-^ h^^zc h^M'.S'.B'.B'-? 1 h 7 ^/Hf 7cx=/l-3- 
-f/KM fvWr 5: y)-2-7/W^-0 7^-^]7°n^°y^ ; 

3-{4- [ (4- {4-[2- ( z^J-)V7,)V^)V) ^ f> ^ -2, 6- ^ cx -2, 3- 

3-[2-y^^-n-4-({4-[((3-y ^/Vf^-/V) {4-[4-( b y 7^to^f^)7x = 
25 3-^T ;U-2->f ;H75/)^ T % J ) 71^/^70^ 

^ ; 

3-[4- ( {4- [ (3, 5- V 7 * ^/WIH- 1'7 y*-/W W /W) ^ 9vU] V 7 n 
^y^HTU)-2, 6-^7/Vtn7i=/H7"o^y® ; 
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3-{2-7/^n-4-[({4'-[(4-t 1- i?**c 9 s Kt=- Y y t KP-2H-7- 



15 Y(i0^fc«CR 6 R 7 (R 6 ^oJ;rj?R 7 (l^-^rJ:^M^oT, **l«e*l**J0J( 
«r**-ffl\ R 7 {4R 18 fcjfe£LT4~8H«&7£fifc-*-5) 

20 R 2 tezKSfJIi% C 1 _ a T/^'S^y^S*fcH:lt^l$i^TV^T 1 t>J:V^TW^3£Sr, 

r 3 & j: rj r 4 «: no - * ft & o t % * n ct,** jjsc * * fc itApy^i?^, 



ll.S(l') 




o 
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1 2. 



5 




10 ^HfcfciftW. 



13. C l _ 6 T/^3'¥^S•T?lB*$^^TV^Tt)«tV^C 1 _ B T/^^^^-C 
15 14. ) : 




Ar' M&£*vr^Tt>J^Sit:|£££, 
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£$\ 

R 7 liR la i^U4~8MWf5) 
R^^t^R^ftlRl-^fcdM^oT, ^rtl^tLTK*^, ^p^«s Cj 

^^i" D ] 

-C*i9$ti5^'#3^L< ^©itJcTtte-^O^P K7>^mLX^5GP 
R4 0«iWIJ o 

15 

1 5 . Uftffim*, : 




[55*, X&it/RMifjf^Jll 4 YtiOS7t«CR 6 R 7 (R 6 & 

© G P R 4 0 S^^fgpfie^Jo 

25 5 , stjfcJf 1 5 12^(75 G P R 4 0 g^ft$Sigp§f>3lJ 0 
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1 7. »#«iffitt©te£*b*fctt-t<D:/p K7^^fU/i5EI 0 
5 19. GPR4 O^#:mie»^J©05t©fc*W. it ( 1 ' ) : 
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20. sOxyy&MfemfiiomT&tofz&o, A (l' ) 




(1-) 



Ar* fcwm&tix^xb£^wmz, 

5 SB' teg&£ft-WC1> £v^£> 

WfiJ^^*fc{ic a _ B Ty^3dr^£x♦fim$tbTV^•r 1 ^>«tv^c 1 _ 8 T>'^=^r^^ 
Xlb'it/X a tt|B|— SfcttftfcoT* *ti^*iCH3-fcf*N&, 

R 7 l4R ls ^MT4~8lS«t§) 

r 3 *j j; t>* r 4 f 1 - 1 7t « m ^ o t , %n?ti&mm**tcn^v ffi/w.**, 

&^1-„ ] 

20 

2 1. H«^o^K-?&«E^©»!3g©fc*©, 11**1 IB«Offc^**fc»4*0 

2 2. HML»*|C#_LT, ^ (1 ' ) : 
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Ar' (iem$tbTV^-rt<fcV^^£Sr, 
Sir, 

XfeiVXattlll-SfcttH/ioT, **l j e*lCH£;fcMtN*\ 

&*1-J&\ R 7 {iR la <tlg-a > tT4~8A^=Sr^j^-t-6) «r, 
R^i^R^fil^-^Tcfi^^oT, ^tl-etLTK*^^, ^B-^^HC^ C, 
_ 6 T/W^^S * ft it C a _ 6 7 =» * v-S Sr , 

Sr^i- 0 ] 

-C* t> $ n 5 fb#4b t> L < tt * ©Jfi * re {4 * © y n K 9 jx ^© ftM £ 5 
2 3. tf*L»*fc#LT, it (1 ' ) : 
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(10 



Ar' «»m$nTV>X 1 b cfcV^^S^r, 

£^-ftf\ R 7 fiR la <h^LT4~8M^^^i-5) 
_ 6 T^=¥^S^ ft C ! _ 6 Tiv ^ * v'KSr , 

15 R^it/R^iin-^fcd^^oT, zfa^n&mmT&frft^nvym?*, 

^^i"o ] 

20 
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